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9. 



mm. t <Dm^\ztijs-t ^m^m^Hi-ib^m^mmm 

izMhT. m'&om^mf ^noetic J:*). tuKWiE 
mmmo 

So 

iS^»^fgM-r ^ c t J: 0 . MISffllEltffi^S: lE-r § 

Bufa{*iE¥©ti> tfifB7i7-rf Ifxi-fcS-itv^T. tu8B 
S-rs c 4:;&!|tmi:f 8 {ctEi8©iii«MS^ 
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2 

Bo 

S«o 

13] MIB^ p >y ^ 

%#Mi:t-5lf*Jai uc|B«Oiii#5!ias«o 

1 4 ] MIB:?"n -y (DM^m^^. MfiB 

[w*^i 5] mmmiE^mii. wimmiE'mmx^y^ 

mm 1 6 ] MIB -y ^ C7)ias^^^1l^^:^i^6i£3g 

>&fT 3 c i: tc i 19 > HfllB^SWft^^S c t ^mwL 1 1 

?>mm 1 6 ictm(DmmmmmSo 
m^t^yti'y^xib^m^':rti^y^(Dmmcmi:hm 

HulBli^'tt^tcacJv^T. ButBl£^^«l«^iilO*fiE{Cffl 

[ti5R3Si9] i®^^m^<D;^^^o:/tii>y^(c-7D 
>y^{bL, ^^a>y^;g:ffl3S^^bTt#6nSit3:si£^ 
50 <l^ii{^Ma-ri>iii^50.a^, n>'t!i-^fMTt>-li:Sy 
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Wo 

[000 1] 

tS, MP EG (Moving Picture Experts Group)t?-^<l:^ 
[0 0 0 2] 

[t!e*®^«] fiajiStff. MP E G 1 ^2t|<DM<S(ca-c5 
V^Tx>'3— F (MPEG:ii>3— K) ^n/cjii#T'— 
:5f^MP E Gxn-FLT»e>n?)«^iiifiS!ti:«. MP 
E G Ji^'rj— FWf^t;:. DCT(Oiscrete Cosine Trans 
form)^iS*^a?fk^nS C ttcgHLT, :/a >y 

[0 0 0 3] EP-^. i>QTmm.^m^\tt^ii. ^o- 
[0 0 0 4] :/p>y^s*t±. yuy^mnKDmm^D 

C T^aaLTa^'fbf 5i:V^5MP E GT^^OX^n— 
F-??tijatte>n:^V^tOT-fet)^ MPEGJiVn— 
nfce-r:tXFy-A^, MPEGO^g+SlC^peilLT-x 

^iS<-r-5i: (fi?<kX>>--;V^:*:#<-rsi:) , mm 

[0 0 0 5] ^CX\ mKi£. lli;^S#fFW0 9 8/5 
4 8 9 2 miClt^ MPEG -r 3— F LXW^tl^l&^M 

[0006] 

[f80^A^^j*L<fc9 t-r^^B] L.*^L^A^e.. MPE 

B (m^si^f^mnmt) e^^-v (covert*, ettcxv 

n- V-^nrx2—^)\yy^:a— F^ nfcjii^%#Mlii«S!i: 



(3) 2 0 0 2 - 1 0 2 5 6 

4 

?{k$nSo tJ^oT. MPEGxn-^T'tv Pt^i'^ 
+ ^Blf^^-^(i, roc-r3-F5nfciii#*#S§a^ 

[0 0 0 7] $e>tC. -^-OKltl^mfCjjV^Ttt. MPE 

h;i'*»5ie^g*^feSAV mm^. fin-fe> mpeg 
Tt. MP EGXV3— ^T^ai^nfeoi:iBi— <oi!i^ 

[0 0 0 8] 2|s:f8^{i^ CO<t9^t^?Jlti:ffi^*T:&^n 
fcfe<D-e*l?. MP E GX^'H— F^tlfcli^^fC^C 

[0 0 0 9] 

[iis^ep^-r«fci&o#i2] ^^B^oiii^Jas^fi 

30 [0 0 10] :^^m<ommMm:^mt. zru^y^oymff 
-r^m^^mm^i^ib^m^mmmMT.T-^yz^t. m^m 

[0 0 1 1] *fg^oiB®<«i*fix :rD>y^£D^^fcte 
[0 0 12] *fgB^(Diii#saa^s*5j;t;iii^saa;^ 

ji, Ma*(::IB^i®<*ti:*5V>Tli. ra-y^cD^Wtcfctt 
50 [0 0 13] 
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5 

coo 1 4] c<Dmmmmmmti. xtimm^m^u 

[0015] Xt}mB^m^ 1 ti, MPEG 7^3- Kgp 

1 K D c Tmm^mxmm^im 1 2 . ^^zf^-f k 

-fV^*^— v'a >'(side information)ttaigP 1 3T-« 

- K-r^ eii;ft J: t)»&nfclfx*XhU -A 

jgS[. MPEGeT^;^-XhU-Ai;V^-5) *<X:^^n5 

[0 0 16] MPEG-rn— K^iPl Ucli. A;^iB#5i' 
:^gp 1 {CX::^?tlSMP E G lfT':tX h U-AOflfe. H 

nSM P E G e h U — A^M PEG f 3— H b^ 

2{cW*&-ri><, ^/c. MP EG'r'n— FgPl H±x I 

(-rvh^iRF^^i:) e^^^. ptr^^^, Btr^^i' 
ci:{c<};»3#ensiii#) ^, Hi^smSP 3 0Ul;'3ia 

[0 0 17] ^*3, MP E G-r3-Kg|5 1 1 ^Ort 

^#BSiii{ttLTfflv\ ^(D^mmmcMi^r. mpe 

[0 0 18] tifoT. MP E GT^n— Kgi51 1 icmf^ 

^m±-t^ctffr'^^o in-5> MPEGxn— Fgpi 

1 (ctsv^T, ^C-eMP E G-rn— F^nfc I ^tcitP 

i^Ws-r^o $e>{c, ^coii!)^ffl«(c*0t#en5^ifliJiii 
#fc«. p Sfcti B if^^^+^^iRMM^^iP^^nT, 
^cDP^/c«Be^^-^A^«^^n;5*\ ^£D«^^n 
fc P $/cti B tf i^^^tcii, ^}iJi@^tc*3tti)S^{Ci!)0 
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mmt^j:^o cnicMLXs mpegt^^-fspi i 
^^<Di&m-^nrcmmmm^mmwitLxmi\ t<o 

#M^tC*fLT. MP E G ex:tX h U— A{C-g-$n 

coo 1 9] D C T^^tttil/S*«?fbg|5 1 2(C{i, A 

:^iii»5^Wai5 1 {cA;b^n^M P E G ex^tx F U -A 
*^«*&$n?)J;3fc^oTv^^o DC Tl^^ttm/jS^M 
70 ?{tgP12{i, •?-Ctc#ii^5n^MPEGti'x;tXF'J 

^CD^S^#P>n^8X 8i®*co:/n-y^'ir~i;©DC 
T^^^. iii^?ia^ai53 0MiE{BAq»g|53 UC-W^-T 

CO 0 2 0] ■9--i'F-r:y:7*^-i'3>'tttBgPi 3(c 

(i, A:^H{t53'*frgi5 1 {cA;'j^n?.M P E G h 
'J-A*^#ii^^n?><J;'5{c^-3Ti/^?)o -^--r F >i- 
pi-i/a^ttmgPl 3«, ^Clcm^n^MP EGkT 
x:i-XFU-AiC#Sn5. mtf. «?<bX'5r-;l/->f. 

20 a^fkr— y-'K DCT^-r:/^©-9--r F-1'>':7:tp<- 
3(cm-r^o iP-5> ^u^{±\ a^ibx^-^uii. aft 
siifiggp 3 (DmiEmhmm 3 1 n> d c t ^ 

SffllE{aMtmgP2(D:?'a>y^itWI5M<^aig|5 2 i 

feit/T^^T^i- e-r^'»mgP2 2, MmcH^siifiggp 

3cOffiiEffii*D»gP3 nt«*&^n?)o 
coo 2 1] fiffiiEffl»mgP2{i, :rn<yi?@M^Hlgi5 
2K r^7--i'lfx-<SmgP2 2. *liEffl»tBgP2 3. 
D C T ^^llg|5 2 4 . *5 cfc XSMmiSM^ 2 5 

50 n. A;^iH®»«fg|3i ©DCT0^ISttai/)S*«?<kapi 

[0 0 2 2] EP-^. :/n>y^i^WeM1^ffi§|5 2 1 M 
PEGxn— FgPl l*>P)(D:/n>y^^{ft<D«^ili^fC 

•y-'f F'f>7*;^-v'3>gpi 3*^e.«*&^nsDCT 
-/o M^'if^iiLT, miEimm^2 3icm^t?>o 

[0 0 2 3] T^^/Xi- lf-r^'gmg|52 2«. MPEGx 

n-Kgpi iij^iE>(o-/u-y^m&.<Dm^mmc-D\,^x. 

coi£i:7n<yi/}c^SE-r§:/a>y<^©T^'x^ ifT^-r 

-y-^ Fi'>'7=i-;<->'3 vgpi 3*^e.#*«&$n§D 
c T y^#M-r -s c xmni^s mjEimm^ 2 3 
fectcfi^ii^iiiEap 2 5 fc#ti^-r 5o 

[0 0 2 4] tfIEffigtHa5 2 3{i. -y ^^WfiSMI^ 
aigP2 1 !b^p>cDra-y^'<D^WOM^)-1f«fc*fLT. 7 

50 ^•ri'trxi'Saiai5 2 2*^e>or^T-i'if-r-<fc»'d?< 
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l»OffiIE{CfflV^S*BiEffii: LT. D C T^gSgP 2 4 tcK 

[0 0 2 5] DCT^^g|52 4{i. ffijEfflfftBgiJ 2 3 

e. oaiEfiKc D c T ias^griss isJgEffiMas 2 5 {c«$& 

SffilEfflfi. ^W^MJl^Offl (H^fitOS^)-) ^^oTV^ 
§CDT\ D C T^^g|5 2 4 ^CD^HMi^OffiM^ 

[0 0 2 6] ;gJ|E{gigcgP2 DCT^^a52 4 *>P. 

2 2A>e.(Dr^'X'r' tTT^i-tca-iSV^TfgiEtx ^©(ilE 

CO 0 2 7] iii#S1g^g|5 3{i:> fiiIE«P»g|5 3 1 , W 
DCT^^gP3 2. m:'3iii#{tfi!ca53 3. iB^P^^rU 3 
4. :j3<I;t;e^^^S*?g|5 3 5T-^^^?n. 
WBP 1 COD C T«^iatt/±J/33s«?{l:g|5 1 2*^m;/3-r§r 

[0 0 2 8] gp-^. ffijE{a*DStg|5 3 Hi. DC T^iS(tt 
m/m^^fcgP 1 2A^m;^-r^:/n-y^«DCT«|& 

ift«cfftllSgP2 5*^ffi;^;-r^ffiiE#i:LTODCT^ 
mt^lmW (MM) U iltXfCcfcO. 7"n<y<^ODCT 

[0 0 2 9] jMDCT^ilgi53 2 ti. liiEffiAP»gi5 3 1 
g|5 3 3{cm-r^o 

[0 0 3 0] m;'3H#{'^fi)cgP3 3{±, i^^StC^SCT. 
DCTSJ^g|5 3 2*^e)0a*fit©:/0-yi/{C^LT, M 

[0 0 3 1] iiij^><*U 3 4(i:. m;'3iii#f^figa53 3 

LT. 3 4{clB^?tifciii#«. 

TM^ttS^n. MP EGxn— FgPl lic0mmiSitL 

5o MPEG l-^2{Cfcl/>T, ^ii|]iifi8©flFfi!ctC 

ffli/^p,ns#Miii^i:^^0{i. I tf^^-v*\ Pfc!<> 
^■v:S:<DT% *lliSfi©JKffiT'l±, Bft^^U 3 4 {ClBit 
SnScDtt. I fcf^^-^'i:Ptri'^-V/£ltT% Btf^f- 
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[0 0 3 2] ifi>9^-vS«gI5 3 sti. ai;^iii^f^^g|53 

t!^'5--+ss?gP3 5«. m*iii^{i^figgi53 3*^m:/3-r5 
JO [0 0 3 3] rjiis. m 1 <Dmm9&mmm (.^mt^mz 

[0 0 3 4] ^klC. 02©7n-^^-F^#RgLT> 

L0 0 3 5} xtjmm^m^iicMi^x. MPEGtrf^ 

h U-A*^^*&?n5 i:. A:^iii«R^«fgi5 1 x 
2<? T->yys Ucfei/^T. V>S«^^^i:^:t3T)/>?)©AH 

t! ^ ^ -vT-s ^ if ^ *^^*j^-r ^ o 

[0 0 3 6] 7.v-^yys 1 (CfcV>T. V^$«^J>f^i:^ 

■y7°S2(Cjl^. MPEGxn— Fgi5l Hi. t<D\\d 
^'^•V^MP E G-r'n-FL. <y ^'^WSM^^tUas 
2 1 ioJcDPT^^xi' H7^i'»:mg|52 2tC#t)^-r^o 

tc. :^ s 2 D c T «S[ttUi/jS»s?<tia5 1 

2*\ MPEGe-r^^-XhU— A*>e.. MPEGf'n— 

PEGeT'^tXFU-Ajb^P.. MPEGxn— FgPl 1 
nm^-^nrci t!^^-v{cov^T<D«?-fl:xy— ;l/t3J; 

a'DCT^f-i'7'^tttb-r^o m^it7.^-Mi. mmm 
l}aw^3 Hcm^-^n. DCT^-cyit. zru^i^m^ 

IE«APggi53 1 fC^i^^n^o 
[0 0 3 7] x-r>yrs 1 tCt5V^T> V^^«^*t 

X-r-y:/S 3tcjl*, MP EG-rn-FgPl Hi:^ 
;>{^:U 3 4*^e)#figiii»^ii*ttiLTil!i^M«^)BiT<l 
v-'$^^??f^f:^oTv>5P$fc«Bfc!^'^ 

L> Xx-y^S 4(c3ityo 

[0 0 3 8] XT-<yyS4T'«, MPEGxH— Fa51 
Hi, V^S^#*f^i:^oTI/>SP*fcttBt!i'^-^' 

50 ys3X'mc^mmm^i}m-t^ct.X'. 
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MPEGf'n-HaPl lit.. C<OP^rcltB\di7^\<D 

D cT^mmtii/'mm^it^ i 2t>\ up eg ex 
tu LTj^a^ {k L. miEimnn^ 3 1 c«^-r § i: i: t 

{C. ■9--rK-l'>'7*><->^3>'g|5l MPEGlfx 
:tX MJ— A*-"?), MP EGf'n— KgPl 1 tP^^^tl 
fc P *fca B tf i'^^fcov^TO«?'fkx-^-;l/^3 

»SI5 3 Hcm^&^n^ DCT^-r:/«. ^a-y^ttw© 

[0 0 3 9] Xf--y-/S Z^fuliS 4o:>mmmi. v^"^ 
Hi. MPEGxrj— KgPl 1 *^e)<Da^jii^<0:rp<y 

jiisi^. aB:rD-y^'j:u mmfu^y ^(omn^ 

^-s^ai^gpi 3*^a«)^^n^DCT^?-r:/^#Mb 
^*^e.SI»U }iS:;^a>y^©i^w©M5JiSffikbT, 
1iIEMStBa52 3{C«|&bT. XT--y:/S efCilOo 
[0 0 4 0] X7^>y:/S 6T-«. T^xi' If T^f StiigP 
2 2«. MP E Gf'n— KgPl 1 *^etD«^lS#{C*3tt 
?.ffiS:?'n>y^<Dri5'7^-i' Ifxf ^:^ ■?-<Da@:/a'y^ 

>3>g|5i 3A^6m5n?.DCT^'i'y;&# 
B8t^*^e.illfiCLx ffilEfiiMctBgpz 3*3<};Q'iiS*SfgMgP 

[0 0 4 1] 7.x>y:/S TT'ti. MiEfflMCmgP 2 3 ti, 
:/a<y^'i^WSSM^mgP2 1 A^?)CD:/n-y^'(D^^(DM 

ffiiEfailLT. DCT^^gP2 4{C«*&LT, X-f-<y7" 
SStCiltyo Xx-yrS8T'ti. DC T^j^g|5 2 4 ti. 

MMStJbgp 2 3 j!)^ P. offi lEffifc D c T ^aa^fis iS 

yS9T'fi. i«J^fgMSP2 5ti, DC T^i^gP2 4*^e> 
©ffllEffiiiLTODC Ti3^^(D3-&Ol^^^C0t>(0^. T 
^'■rf lfx-C»mgP2 2tS^ib<OT^7--< IfT^-CfCS-iil/^ 
Tii^iEb, ^<omiE^<omiEm^. ffiiE«Aq^ai53 Ifc 
«^LT. XT-<y:/S 1 0{c)it?o 
[0 0 4 2] Xx-yT'S 1 OT'ti. li^W1i^gP3*\ 

3b>:&WSU I tr^'^-vT^SfcipJ^bfc*^, X-r-y 
r S 1 1 tCji*^. lfiEffl*n»g|53 1 DC T0^iS»tb 
/jMa^ftgP 1 2*'«m:^-r§rn-yi^(DDCT^iai:. 
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gpi 2*^tli;'3-r?)rp-y^7(DDC T^IS*^?>. 
95 2 5*^Hi;^f 5MlEMi:LT<0DCT^lgc;&i«i^L. 
Ctl{C<tD. :/a<y^<DDCTe^|&%tfiELT, jMDC 
T^^gP3 2{C#|3^-r^o 

[0 0 4 3] MDCT^^a53 2 fi. Xx<y>^S 1 2{C 

^nfcDcm^isc^ieDCTiasb. laigfiioi/P <y 
^ffl^LT, ai::'3iii#fFfi8a5 3 3(c«^-r^o 
70 [0 0 4 4] —73, X-r<y:/S 1 0(Ct3V^T. 

Xx>y7"S 1 3fi:jt^^. ffiiEffl*P»gP3 Hi. X-r-y^ 
SI nc$3tt§^^i:|Bl«{c. DCT{^^tttB/)S«^ 
{kgpi 2*^ffl:^-rs:/a>y^©DCT^IS 

C(DDCT<?^i!{«. P*fc«Btr^^-vi:^Miii^ 
tOM^^-T^^i^SiJ^M^D C T$QaLTf#e.n§ to 
(^MDCT#?g() i:. ia^{gMgP2 5*^m;^) 

20 0, >^n<y^ODCT^iS(^^i]ELT. JJftDCT^^gP 

3 2fc#ti^-r^o 

[0 0 4 5] iieDCT^^g|53 2 ti. Xy-^y^S 1 4 

43i/>T. X7=-^y:/s 1 Zic^if^Wi^tmmc. ffllEffl 

j!)n»gP3 1 *^m:^•r?):/cl■y^^co^ MiE^tifeD c 

la^iMDCTSaaL, (^S'MM) cD:/a<y^;& 

«^LT> ai;bH#ft^gP3 3(c«*&L> X7">y>^S 1 
5 (Cittfo 

[0 0 4 6] X7"-y7"S 1 5-et±, tli;^)iii{t{^figgP3 3 

30 MPEGX3— Fgpi itt^^^^-^n^^mmi^^tuw 

fiM1)\ ^JfJiHft t OM^fflT- ^ ^ ^aiMS*"! =i - 
F^txfcP^fctiBtf^f'^Oiffl^T'^-Sfi:*. MDC 
TU^^3 2i)>^<D-fu^y!>lt. ^l»MMO:/a >y i: 

Mtc, ^?»Jlii»;!)'«j!iP^$ n indite J; 0, PSfctiBtf 

[0 0 4 7] Xx-yT'S 1 2*fctiS 1 S^jfflSO^ 

{*. v''-rtx«>, xx-y:/s 1 etcjt*!, a:^afiKf^^g|5 

[oo48]XT->y:/si 6(c*3i/->T> m^^ntcmm 
*<Btr^^^T*%v>i:fij^snfc«^. Bn-5> «^^n 

^cBi#A^ m^mmmtrst:)m^ i ^fctipt!;/^^^* 

XT- y^S 1 7{cji^, tU;^Si^f^figg|53 3 
{*, ^©^-^^nfcl $fc{iPtf<>5^^*, a®;>{*'J 
3 4{cmbTietiS-&, Xx>y:7"S 1 StCjttyo XX 
'yT'S 1 8T'«, lf^^-vS«?gi5 3 5*V iS^^^'J 3 

4(cieiS?nfi, mmm^-^nrc i ^fc«pe^f^-v^ 
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[0 0 4 9] *fc. Xx>yys 1 6{C43V^T. «^^n 
S 1 QlcmtSo Xf-yfS 1 9T«> tfi'^-irSJRgPa 

x.xiatj'r^o ^LT, X'r'y:/s nemo. &rf. m 

[0 0 5 03 :kic. m 1 ©SMjE{it^thgP2 43cfcr>'iii« 

[0 0 5 13 mmsE»mm2^mf&t^y^-y^m^m. 

p >y ^ ©i^^oa^lf ^ i: L T m;'3-r o 
[0 0 5 23 ent.. fuyi;mn&&mtii^2 h 

i:, Mimm-r^yu-yi^(Dmmmt<Dm^<D. 20© 

OV^T, 3 2 (=8X4) 1@cDM^fflA^iSMt^tl-So 

[0 0 5 33 CCX\ MPEGT-«> iS^AM 6X16 
IB*Ov^D:/n>y ^tc^fij^n. -^-OT^n 
yn>y^'*'S8 X 8ilii*(D:?'a<y ^{c^i-SiJ^n. :/n-y ^ 

p :/a -y i'*:/p y ^'^^SiJ LT D c T mm^mt'e- k 

ilLTlis 71^— ADCT^r— Hi::7-f— ;bHDCTt 

[0 0 5 43 m^i£. ^^04 (A) icm-tii^ 
fC, 16X1 6H^©v^^p:/P«y^'©«±tT<0^-l'V 

aff^fcaSLfc^^. s'^a:/a-y^*\ 04 (B) 

/-£7b-AT'«|j^^ns<fc 3 * 4ffi<DrP >y ^'tc^J-ffl? 

n^o cntC^fLT. :7f-;bKDCT^:-KTti. 0 

mmmcmsLrcm-^s •7i7a:/a-y^*\ 04 (o 

[00 5 53 7U~ADCT*— Hi:7-<'— /l/HDCT 
^r-Ki:{±, v^'P^'p-y^^iST-^O^^^ci^A^oJ 
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^nfcTbHi, MPEGtrT';i-7>hU-A{c$$n^-9--r 
K'O^*;^— ::'3 >'© 1 o-efeS D C T 
■r S c i: T-ISii-r § c i: A-^T' # 5 o 
[0 0 5 63 U-dX. riSzTxri-y^ttm-r^-^^uyu 
-j^ (SXf. iSa:> agv^'n7'n-y^'i:v^3) i:> ^ 
©aev^^n^'p-y '>tcB5S-rsv^P7'p y v tcfcit 

c T^-rrA^iBi— T-s.^ii-a-fcfi. p>giiti^v^A\ 
DC T^-rr^^^^^^^fciiv aa7"p>yi7(Di^^^ 

[0 0 5 73 ^CT'. :/P-y^i^W©M^WgP2 1 ti. 

{c> ±ai<DJ;3{i:. H?-^F'i'V7*^->'3 vgRi 3A^ 

vi/p7P-y^'i:> ^ntcPg^f i.v^!/a:/p«yi7A\ 
7 A D C T ^- F* fctt7 -< K D C T ^- FO 

20 V^-rtiT-MP E Gxvn— F^nfctcO-efe?>*''^Kllt 

[0 0 5 83 BP^. i/"**. 05lc^f J;-5fc, 
n:/n<y^7^MBNi:*-ri:i:ttc, ^<D±. T> fet;: 
[?§g^-r^-=<'i'D7'n>y ^ti^nuBu. MBd, M 
Bitafo S?>(c, m^l£s v^'PT'P-y^'MBM^^ 
fig-rs 4ffi057'P'y^O-5-&, ^X^fX^^-vvJii-??, i 
#ecD7"n>y^^. Bn-i fc^fc i:i:-r^o 
a g V D 7" P -y ^ M B M ^ M^t" S 4 -D O 7* P >y ^ B 

JO M-1. Bn-2. Bm-3. BM-40d-5. mif. ^■©ic±<0 

T'p -y B M- 1 e 7'P <y S fcf So 

[0 0 5 93 ^LT. v^^. m^if. msic^-t^o 

tc. aBv^P7"P>y ^MBm, vi^pyp^y^MBu, 
MBd. MBtttK V^-rnt7 P-ADCT^-K7?a55 
ti#fC«s ag7'P>yi'BM-i<D±. T. 

[0 0 6 03 fiP^^ i^.Sytlyi^BH-^(0±<0m^M^ 
■€-n^n{cov>T«^ jigv^^p7'p>y^'MBMO±fi: 
40 g?g^-r?)V^P7"P-yi'MBucD;feT07'P-yi'Bu-30 
||8 5-rvoiii^^ti^4ai:(DM^*^i:e>tiSo 
T©J^Wil*(c-oi/'>Tt±. aB'=?iJ'P":/p*y^'MBM© 
;feT07"P>yi'BH-3©^l ^-OCH^-^n^tii:© 
^5>*^i:P.nSo ^e>{c, ;feOi^Wiii«fcov^T«> a 
@v ^ p7"p -y ^ M Bn ©£fc^g?T-5 v:^ p 7p >y 
M B L <D;&±07"P y B L - 2 1 7!»1E^ 8 ^ VDft 

fc. ^lCOi^Wiii^^^:ov^T^i, agv^^a^'p-y ^'MB 
HC0fe±<D7P>y Bn-2©^ 1 7iSlg8'7'f >'CO$tsi 
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[0 0 6 1] m^ii: m&K7rc^^o\,c^ 
a :/o >y M B N !b^:7 1- — ;l/ K D C T ^~ K t?* D . 
V^'D:/P-y^MBu. MBi), MBl*V V>-rnt7l-' 
— ADCT^-KT'^?>«^fi:{i. *-r. agT'a-y^ 
BN-icD:6ti:KS-r^>^D>y^BN-2ti. aBv^D:/P 

>yi'MBM^^^-rs:7a>y^-e$>0s i*ecr, as:/ 

ci>y ^' Bm-1 t(D^lcmm-r^-:fti-y i7 Bn-2 
-O^-Olijg^frr^*^?.. aB:/n<y^BM-iO;& 

«y M B M <0:&±©:/a >y ^ B m-2 ©|g 1 7!»Slg 8 ■^^ > 

[0 0 6 2] $rc> ffig:/n<y^BN-icO±Oi^^ili« 

@ V ^' a :/n >y ^ M B M ©itcPSEt" 5 V ^' a n >y ^ 
M B u 0;feTO:/ a -y B M - 3 OH 7 ^ >'<oa^^n-=f 

[0 0 6 3] ^6.{c. ag:/D-y^BM-icD^cO^I?jii 

^fcM LTCi. 1 nmm 4 ^-r >©i«i?H^^ ti 

^ntcov^Tti, aav^7a:/n-y ^MBN©;fe^c9v 

p y n -y ^ M B L %1ifig-r ^fe±<0:^n >y ^ B L -2 
1, 3, 5. 7 5i'vo«m<oilii^^n^*ni:<DM^A^ 

e>n, ig 5 7!»siB 8 ^-f :y(o^^mm^ti=etiic-z>\,> 

Xlt. ag-^^n:/a'y ^MBM©:£K®vi'n:ra<y 
^MBL;&i(t^-rs^T©:/a>y^:7BL-40^i. 3. 

So 

[0 0 6 4] ^fc> aS:/n>y ^ BN-itDT©*^®^ 
^n^'titcov^Tti. aSv^'n>^n>y^MBMOT{i: 
^SE^ S -7 ^ P P >v ^ M B D ^PfiSc-r S fe±<D D >y 

^ B D- 1 1 ^ v^igfig-r s®ig-?-n^n i: ©M^ 

[0 0 6 5] i^tc. ^J^a\ 0 7tc^t"<t3Ji:. as^^ 
^pyp<yi7MBN*'^'7U— ADCT^:— FT'feO, V 

^^p:7P"y ^mbm, mbd. mbl*^ ^^^'fti'iiy-f— 

;l/ K D C T K T- S «^ tc t± ^ m 6 tc *3 tt S i^-g- i: 

iBHttc. ae^p-y^BM-ii:, ^(o:fe{c^gf-rs:/p 
>yi/BM-2i:«iBi— ©7-rv^ija;g:wrs*^e>. as^^ 

p>y^'BN-i©;&Oft^iii^fcov'>Tti, ■?-0:&l?!|<DH 
fi^ agv^p-7P y^MBMCD:&±cD:/p>y ^ BN-2CD 

[0 0 6 6] $fc, ?ig:rp-y^BN-i©T©^WM* 
^n^ntcot^^rti, ^coT(i:B§s-ri.iimv ens. a 
gvi'a:/p-y^MBH£D:feTo:7P'y ^ Bn-jOS 1 ^ 

[0 0 6 7] ^e)fc, ag:/P'y^BN-i©:feco^Wiii 

^tcMLT«, ^oHi. 3, 5. 7 ^^zy<Dm.nmm 
^n^nfcovTti, asvi'P7''p>y^MBM<Dfe^ 



(8) i|f M 2 0 0 2 - 1 0 2 5 6 

^ P :r P -y ^ M B L Sfe±tD:/n >y B L-2 

©H 1 7!>S4 5-i'y©«m©jii^^n€'ni:©M^A^i: 

p)n, ^2. 4. 6. 8^-f:y(Dmnmm'?rn^tiic-o 

(/-•Tti. aS"^^D:/p>y ^MBH©;fe^©-e^p:/P 
•y M B L ^M^-r S feT©:/P >y ^' B L - 4 ©H 1 TIjS 4 

[0 0 6 8] aS:/D>y^>BH-i©±©i^Wiii3g 

^n^ntcov^Tfi. aev^prp>y ^mbn©±(c 
Kft-r S ^ p :/ p -y ^ M B u ^ISfig-r s :feT© :7 D -y 
io <:/Bu-3©H8^'i'>^«^-rsiii«^n^'ni:©M^> 

[0 0 6 9] ^Alc^ mx.l£^ m8lc^ir.ii5ic. agT 
^p:/p>y ^MBn i:. v^p:/P-y ^MBu, MBo, 

tc«, 06{^:^3^^5Jl'&i:l^^^^^:^ aB:/a>y i' Bn-i 

.^©:fe{cKS-r?>:7p-y^BN-2i:«lBl— ©^-r^ 
mi&^mt^i)-^^. as:/p-y^'BN-i©;&©^Wil* 
(cov^rti. ^©:&^©iH^4:©M^>*^i:e.ni.o BP 
•fe, ^©i^^Bi^fCOV^Tti. agv^P:/P«y^MB 
20 M©:fe±©:/P<y^BN-2©^17iMH8^-r>©5fe^© 

[0 0 7 0] Sfc. ag:/P'y ^' bm-i©±©J^WiS^ 
^n^nfcov>T«, ^•©±^i:B?«§•r5iii}g. BP^x a 

g x'^'p:/p -y Bn ©±{c(^S'r?> p:/p >y ^ 
MBu©:feT©:/p^y ^ Bu-i©H8 ^'f'>'©iii^^ti^ 
ni:©ii:a-*^i;e>nSo 

[0 0 7 1] ^^ic^ ag:^n>y^'Bii-i©:fc©i^l?Bi 

m^n^tiic-D^^rii. agv^'prp>y<>MBM©& 

^©-7^ P^P >y Bi ^Mfigt-?.*i±©:/p ^y 1? B 
io L-2©Hi7!;Slg8^-f >©«f^©iiilg*n^ni:©ll 

[0 0 7 2] 55:^5^ MBu, MBl, MBoA^^tl^n^ 

[0 0 7 3] *fc> ae:rn«y;?BM-i©T©i^i?B^ 

^n^titc-ov^Tti. agv^7P:rp-y ^mbm©TIc 
K^gf -Sv^ p:/p <y d^M BD^1#fig-r-SS:±©:7a >y 

^ Bo-1 ©^ 1 y^^ifi!fri.®^^n^ni:©M^^ 

-^0 [0 0 7 4] w±©<i;3{c. :rp-y^^W©M1^aig|52 
Hi. hW:7;t^->'3>'gPi 3A>p)#^*&;Jns 
D C T ^ y § 21 i: {c J; 0 a g v p :/p >y ^ 
fc, ^■n{cB!|S|-r§v^?pra-yi^^«lfi!(;-r2)ya'y^ 
©^-r><#)g^Ml^b. ag:/p>y^©^Wiii*tc-ov^ 

[0 0 7 5] :^tc, @ 1 ©M^iIEfit»aiSi5 2^«^-rs 
T^-r-)' tf-ri'StBgl5 2 2 ©MSfCOV^TSiB^fSo 
[007 6] T^xi'trT-i'»m8152 2«. MPEGrj 
50 -FgPi i*^e.#«&^n5iB^ffl©:ra-y^fi:ov^T, 
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(9) 



200 2-10256 



15 



16 



o^iff^j^jois^fii^, p (1. j) trntt. T 

Vact = Z{p(i.j))V(IXj)-(Zp(i.j)/(IXj))2 



[0 0 7 7] 



(1) 



{SL. S (1) {C*3V>T. Zti, 1. j^. i*^e>i. 
•To tlfoT, *llffi<DJ^^T'«, I. tttcST' 

[0 0 7 8] :&i3. T^7->(yfi7--(nmi>z2\.i. as 

i'cori^X'rifxi'fcltS-r^o fib. Z^x-rHT--!' 
g :/n -y ^ i: ra-«[figco^ y^iit©:/n >y ^ (cov^ 

[0 0 7 9] Ep-^. msic^.Lfcjiivic. ag 

vi7D:/p>yi7MBN i:. v^n:/n -y Bu. m 
Bd, MBiJb^ V>-rn*.:7l^— ADCT*-H-e$.S« 
■&{Cfi. T^T-^' tfT-^-SmgPZ 2{±. ag::^n>y^B 
N-i©±T*fefi:^g-rs:/a>yi'©ri'x-i' if-rf 

^ti^'tis ag:7a>y^'BN-iO±tcB5»f §:/D 
<yi'Bu-3©mi71»M^8^-l'>. Ttc:B!|g!-rs:/a>y 

N-2(Dl|17^Mm8 7'f ^ (1) tcL/cA^oT 

[0 0 8 0] ^fc, m^i£. meicTjkLfcJfi'yic^ as 

V^'or^D^y ^MB(i/^)'«:7'f— ;1/FD C T^:— KT?$. 
0, Ti'a:^D'y ^/MBu. MBd, MBlA^ V-^tlt 

»tlig|52 2ti. agrp>y^BM-i©±Tfe*li:^g^-r 
§:7D>y ^(OT^'x-c if-r-r^. -f-ti^'ti. aB:/a'y 
BN-icO±fcg!|S'r^vi^n:/a-y ^MBuO:/P'y ^ 
Bu- 1 0 4 •SXD^i^^'l' y*3 :/P «y ^' Bu-3 <D 4 0<D 
^iif^l'Vs TfCl^g^-r^V^pr/P^y^^MBoCDyP 
>y ^ BD-iCD4 0CD^i!j^'l'>*3j;t/:/P>y ^ Bo-3(D4 

:rp >y ^ Bl-2<D 4 oo^tSt^^ i^fcJ: >y Bl-4 

(D4oco^|Sc^-t'>. ;&{i:^S5-r^:/p>y^'BN-2CD^ 
IT^M^S^-Ci^*^?.. ^ (1) {CL/-c*^t3TiilW-r 

[0 0 8 1] ^6.(c, m^i£> muc^hfzii^ic, a 

g v ^7 D :/a -y ^ M B M :? A D C T H t^fe 
0, ■7^7n:/a<y ^MBu, MBo, MBl*\ l,''-fnt 
7f-;l/KDCT^r-FT'fe^«-&{C{i. T^T^flf-r 



-f®tijg|5 2 2t±. ag:/p-y^^BM-i(D±T:fe^tcKBE 
•rs::^p y^coT^T^-ctrT^-r^. ^n^n. as:/p 

>y B N- 1 (D±fcKS^-r ^ P "/P V M B I <D:/p >y 
^' B u - 1 on 5 T^SIg 8 ^ > *5 <t tf:/ P -y ^ B u - 3 cDig 
yO STimms^y-^l/s TfC^ig-r^>^P-y^BM-3(D|g 1 
TIjS^S^'TV, fetc:B|g?-rSV^'P:^P>y^MBL<D 
:7P<y^7BL-2©^ 1 7!;S^4-5-r>'«3J;t;rP>y^ B 
L-4 0^17!;S»4^'1'>'. :&tcPS-r^:/P^y^BN-2 
Ol|17bS^8^-l'>3b^e.. (1) {CLfcA^cTjg» 

[0 0 8 2] mB\z7iK\^fzi:o\z, as 

V^P:/P>y ^MBn, -e^ur/P-y^MBu. MBd, 

mblA% v>-rnt7'i'— -'I'FD c t^- F-e*§«-& 
tcti, T^7"^'ex^•»tHa|5 2 2«, aB:/P>y^>B 

^ti^'n^ aB:/p-y<>BN-i©±tc^s-r^v^ 

a :/n >y ^ M B u cd:/p -y B u - 1 cDig 1 T^SSI 8 

V> T{C|?!|S-rSV^n:ra>y}'MBD<D:/P>y^Bo-i 

coili7^Slg8^^v. ;£tcRa-r§:/p>yi'Bi-2(0 

minmm8^4>. ^ic^s-r^:/p>y^'BN-2CD^ 

17!;S^8^'f :^*^e>, ^ (1) {CLfc*^oTi*»-r 

[0 0 8 3] i^tc. 0 1 <DmmiEmwm^2^m^ir^ 

30 [0 0 8 4] MiEfi»tfigi5 2 3 {i, :/p <y ^mw&mt^ 
maP2 1 A>p,^?ti5aB:^p-y^'oi«w<DM^if$B 

^> T^'-r-r if-7^'r»aig|52 2*^p)OaB:/p>y^fc«i; 
t>*-?-£0±T:fefe(c^g-r§:/p>y^®r^'r^' ifr-^'fc 

[0 0 8 5] EP-^, ffiiEfflWmgP2 3«> aB:^P>y^ 

^oaB:/p>y^'©J^Wiii^oiii*ffii:. ^o^Wiilg 
fc|?fS-r5l9lgE:rp-y^<DHIgflti:^. ^np.0 2o© 

[0 0 8 6] M<*e^fc(i. ^j^if. ^^mm^mmtLx 

fflv^Ti/^i), aByP'y^Oi^Wli^<DBi^fllfc. ^© 

m^mmmti^'y^iDft^t. miEmmih^2 3it. 

mxiS. 0 9 (A) (c^-r<t3ti:, :/P>y i'^^^ffiiS 
■rsfci6tc, aB:'"p>y^'<Oi^lfiffl^®HlSfit^, 
ia^«<07/i 6 felt, ^©ilWiffllgfi:glS-rsi?lg§:7 

[0 0 8 7] m^mmicmmt^m^y^y^o 

50 a^MtcovTii, ^(DSIgj:rp-y^'*^as:::''p-y^i: 
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(10) 

17 

7/16 mmmm^miEt^ji: d ^fliiE{t*'«5t<i6 e.ti 

i)\ 5v^{c, M^^-H^ffi© 7/16 < J: 3 tcM 

mmmo:>miat. m^mmm<oi/'s (=2/1 s) fc 
[0 0 8 8] MjE«^aigi5 2 3{i, as:/n<yi^ 

[0 0 8 9] EP^. ag:7a>yi'i:, ^S:rn>yi'i:0 

G u = 7/1 6+ (C-A) / (C+A) X 1/2+ 1 C-A I / 1 C+A I X 1/16 
G d = 7/16+ (C-E) / (C+E) X 1/2+ 1 C-E | / 1 C+E I x 1/16 
G 1 =7/16+(C-B)/(C+B)x 1/2+1 C-B I/I C+B|x 1/16 
G r =7/16+ (C-D) / (C+D) X 1/2+ 1 C-D | / 1 C+D I X 1/16 



2002-10256 



18 



[0 0 9 0] ^cx\ SiE{B»Wg|5 2 3{±, ms:fti-y 
^\£v-'f<Dy5ti''iz'^\.^t'^iari. m^ii. m9 (B) ic 

[009 1] mEmwmu 2 3 j-x±® 3 *stiE« 

[0 0 9 2] EP-^, fi^lj^ffs V>^, 01O{C^-rJ:3 

tc. ^cD±T;fe^fcKJ$-r5:/n^y^7tr)ri'-r^' ex^- 

tn^eriA. e. b. DT^n^nat i;-r^i:> 
miEmwmmzsii. tie^p-y^©±T*^©J^w© 

Gu, Gd, Gl, G r :^^tCbfc*^oTlll»:-t 
[0 0 9 3] 



[0 0 9 4] ^bT, ffi lEttWrnSP 2 3 (i> 121 UC^ 

tiivic. as:/a<y^<D±T;fej&©i^#^n^n©^ 

^>1f«tLT<DM5J-Iii*«%^ Gu. Gd, Gl. Gr 

[0 0 9 5] ^43, miEimm^2 3ii. m^m^<oo 

Gui:G 1 t(D^mm^m^tvrifro mmc. wie 
ffl[»wgi52 3 ii. m^:^±<Dmi&mmimc'o\.^rt,i. m 

i/^T«. m^f-G 1 tG dt(D^mm%. «t*rT©ii^ 

a*M(cov^T{i> M*G r i:G d i:<0¥i^ffl^> ^ti 

[0 0 9 6] u-^r. miEimm^2 3Tit. m^^^ 

{C, 0 *^IEB^ nTl/>^ 8 X 8 or n »y ^ c7DffliEffi*^t# 

[0 0 9 7] $fc. ±3zE(D^^tC«, ^^1f^{C5«fb 

:/n-y^fc|^g^-r;SIS!?«ra-y^A\ agv^a^o^y 
^T'«:^V'V<>a:/a>y ^fcSL, A^o, ag:/a>yi7 



• • • (2) 



50 



[0 0 9 8] ^^{C. 0 1 cDSffiIEfa^mgP2^^Sj^c-r^ 

[0 0 9 9] iSi^fgMgP2 5(C«, liIEffi»mg|5 2 3}:: 
i3V^Tf#e)nSSM®l^<0 8 X 8 ©:/n >y ^^OMiEffl 
*^ DCT^^gP2 4{C*5V^T> 012 (A) {C^fi 
■5{i:D C T5aS^tl> 8X 8f@©ajfe^ffilSODCT^ 

[0 10 0] -^imwmz 5«. ^-ctC'^jf&^nsfflriE 

t\c^K). EP-^. ^iJ^{i\ 012 (B) tc^-rJ:-5fi:, 
ffiiEffli: LT<D 8 X 8 ficDD C Tfi^lStD 9 -^©Ig 5 ff 7!; 
S^sff, fcJ;t/^53nj71jMm85iJ(Dt©%0i:-r5c 

tm^c^K)^ ^ttDmiEm^miEv. miEmiians^s itc 
[oioi]EP-&> DC jm^^ 2 4 ti^mtit^miEm 

^-O**, D C Tfl^t!t«lW/iS3«?{tgP 1 2i>)'^mtl 

>y^<DJtW#3fiOilii^ffiL*^fflIE^n-r. ^©*s^. m 
50 ^tf, 013 (A) lZ7r<ti^r>is.^MriiWLm<0^^yx3 



-10- 
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20 



>y^'(Di^Wa5»cDa*»i. 013 (B) {C^-r<t3{i: 

[0 10 2] ^cx\ ^mim.^2 5\,t. miEmtx^x 

Ell 3 (A) K^iri:^rj:m.m^j:mm<Dh 

:hytiy!7(Dm^^^(Dmmmit. mi 3 (o tc^-r 

[0 10 3] i^(c> ii;iglt<6ilEgi5 2 5 fC*5V^T. MMi: 

^a^^aEiE-rsTSTjifcLTti, 012 (b) fca^bifcj:^ 

iS^^(DDCT^^S(%oi:-rs73r*t;t^^©:75rri«rSffl 20 
[0 10 4] Bp-fe, 014 (A) tc^-TJ:^ 

±, fcitJF^ 1 ?im±©t><D^0fc<iIE-r^J:5ti:-rs 

<ii:jb^-r-#5o tLx. <i(Dm^. ^i&nt. ag:/a 

^</>«^lc{i, <i;0iS'^©DCT#^f£ttJ&Otc{*iE-r 50 
SJ:-5(cL, ■€-©7'^X'rtr7^i'*^/h$V''«-&ct±. «fc 

t) fgi^cD D C T 0 l,zmiE-t^^ vlCir^Ct i}^X' 

tfc. 0IJ^tf. aS:7n-y^CD«?{t:X^->'l'A^ 
/h^V^^^fCli. JcO^ft'^tODC Tfigiafctt^OlC^fiE 

<t Dfg'^oD c T^i&'t, 0 (c^iFiE-rs J: ^{c-rs d t*^ 

[0 10 5] ^*5. ag:/a-yi^cor^'-rf IfT^^'^M 

^^txy-;^l^^^»•^v^T, o (c^fiE-rs d c t^iso 

Tfc<ta'lg4?iJIMTOD C Tfi^lSti> Oti:{iIEL^v><t 
3'5:iaS*LT*5< ci:A^nI^TS«o c:o»&, Ofc 

F' (u, v) = a X F (u. v) 
F' (u, v) = a X F (u. v) 

{iU S (3) {Cfci/^T. a, b, cli, a@:/P-yi' 



= [0 10 6] ^fc. ffiiEfati. 014 (A) tC^LfcJ; 

t,©%0^^:^iIE■rsfte^ Otci^IE-rstTii^J^:. 

[0 10 7] Bn%. ^iJ^«\ 0 14 (B) {c^-rJ:^ 
ic. ag:^o-y^'©&i:*{c^n^nBIJ$-r-i.:/n>y<^ 

cD±fcTtc^ti^*n^S-r§:/n-y^®r^7^^ tfr-f 



fftt^0tc^iE-r^<fc3lcL, ±T{c^»-ri):/n«yi' 

So 

[0 10 8] ^etc, fl«J^«\ aB:/o-y^'0:fei:*{i: 
^ti^nBig5-rs:/u >y ^'(0«?<bx>5r-;i/*vjN$(,^« 

-^ICli. 7j<¥77|pIO. <i;»3]Si^©DCT^iS/c:it^0lc 
miE-r^^vlcl.. ^£D^EJ&{i:K^-r?.:/D>y^'<D«? 

DCTfi^i!t^,0^^:^^iE•r«)J:^^c•r SCfcjb^T'^So ^ 
J;0S'^'ODCTfl^ifc/-clt^0tc^iE-rs<t3lc 

[0 10 9] ?P.IC, 014 (A) -^01 4 (B) iCB 

-r § 'y ^^fefefcBif^-r?.^a -y ^ i:«^T^-r -rtr 

^j^iS-r ^ c 1 1 RiigT'feSo 

[0 110] «jEffif:LTC»DCT^IS«, fi?IJ^ 

*ymTEir?>cti^'^mx$>^o 

[0 1 1 1] EP-S. ^J^lf, 014 (C) {c^-rJ:^ 
(C. 1€lEffli:LT©8x8©DCT^S(03-6> IgvfT 
mum<DDCT^^^. F (u. v) 
miEm(DmJEmtLX<DDCT^WL^. F* (u. v) 

tm-rctt-r?>ii. miEmti.x<DDCTW<mt. m 

[0 112] 
/ (bXu + c X v) 
/f ( (bxu) 2+ (cxv) 2) 
• • • (3) 
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[0 113] $fc> MlEffitbTCDDCT^tijfi. m7L 

CO 1 1 4] EP^. aB:/n<y^<D«?{t:{Cfflt/^?>n/c 
S?{L-r-:;^>'l/q*^ ^Jxtf, 014 (D) {Cg^-TJcd * 

F' Cu, v) =aXF (u, v) 

fit. it (4) (CfcV^T. ati. ^ (3) \zi5iir^m^ 

[0 1 16] :kic. mKommnmf&ms^mi&r^m 

CO 1 17] ffiiEMiPMCgPS 0 15 (A) iCTjkt 

J: 5 (C. DC T^ISttm/j^M^FfkgP 1 2 *>p.«*&^n 
<li:T% as:rn'y^<DDCT^|gt^*iSiEU jJ^DCT 

t), 01 5 (B) fc^-rj;5^?sia^««0 8x8ia^© 

Co 1 1 8] ;5:43. P, Btr^^-VfCOl^Tti. MPE 

CO 1 19] ±3zEOJ©^fct±. aiE{iIiP»g|5 3 1 

CO 1 2 0] Hp-5. ffiiEffl*P»g|53 1 T-«. ^ij^tf. V ^0 

D>y^®ffiIE^fT3*^if33b^^. •9--r K-Y>7;^-;^->' 
aVttWgpi 3*^&«*&;Jn«fi^{bX>^-;l/l|(cSr5 

(i. fi?ij^t±\ :/n<y^co«?{bx^-;l/*^m^©BBffiJ-X 
CO 1 2 1] m 1 efcJio'H i 7{i, jo 



(12) #M 2 0 0 2 - 1 0 2 5 6 

22 

f^wnmum<Dm^q (u, v) trntt. miEmtL 

CO 1 1 5] 

/q (u, v) 

... (4) 

CO 1 2 2] 0 1 6t±. '^^(DUPE G73S{Cj;t3X>/ 
ri-KLfcHft^> i;e?RcDMP EG73^^^^J;^)■r^-'K 
L/cx=l— FJSm^g^LTV^^o 01 eotEmic^i^tc 

CO 1 2 3] 01 7«. =Se*OMP E G^^i^^fCif^aiV 
n - K LTcmm^. 0 1 OlS^MS^atcJ: 0 K 
L/fcxn— KSSSj&^LTVSo 01 7(DfeilJli:^Lfc 

[0 12 4]:&fc, MPEGTti, P. Bt!^'^^{t*5 

V^T. X^>y7'v^'n:/n>y^*^^i;?.i:. X^^yf-^ 
^X2yx2^yi7lcli^ D C T^-ry*HtAP$tl^V^fci6. 

2^fCfeV^T, :/n-y^'CO^'f>«iii*\ 
T ^~ K ^ :7 -1- — ;l/ K D C T F O d ^ CO V^-ftl 

MP E Gr'n— FgPl 1 fcfcv^Ttfe)^^ I t!i5'^^fc 

0 1 T-SiB^LrcJ;^{c, aitiiii#!{'Ffi!caP3 STlfetlfc 

X4^-y7°v^7p:ra<y^(cov^Tii, ^fcMS^fT 

t>•rfcx4^•yr■r5fc^tT'av^(o-e^ 

[0 12 5] J-X±®J;3{i:> :/n-y<>cD^WgP55'©M5i- 
'If ^{c , r ^7 X ^' tcS-dX fi^^^#-r d i: {c <fc 0 

[0 12 6] *e>(C. 3i^y'J^'^tS':fu^y^ (T^xi' 
lf7"i'<Di«V^ra<y<» T'^^-rS^X^-F/l'X 

CO 1 2 7] *fc, ^:X4^-Fy-j'X*^^i;Tv>5:rn 

-y^ (T^T-'f ^^•r•^'co^«^/^:/p>y<^) <Diii^fI«. 0 
9 (B) T'i5iWbfc<fc3{i:, ¥S^:/a-yi' (T^'x-r 
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CO 1 2 8] ^e.fc. 0i<oa#ffla^M«, Tvi^j^ 

S*l?^l^*-r^/ci6£0liiEffli: LT©D C T^lgf^Sfc 

•t^fctb. jMDCT^a^fTdMP EGx3— FMSil 
<0MftH4*^ia<^ MP EGx:3— ^*{£:ffi*iiXA/T% UT 

[0 12 9] ^fc. miEimi. yu-y'^comn^^o^m 

It, m^mc. MP E GiVn— K^^cfclJ^ffl^^© 

[0 1 3 03 t^ic. Mm&m^2 5ic^if^mjEm<D 

CO 1 3 1 ] ^{C. 0 1 <OiB^«ia^gT'«. jMD C T 

E [y] =w1x1 + w2x2+ • 

CO 1 3 63 ^ (5) ^-mtr?>fzibic. ^yy^m 

tT^jX, iSiD'^ifiiKiE [yj] cD*^t?^SfT^JY' 



2-/ 



CO 1 3 23 ^^x^i-«)SjSMs«. i^^x^mmmt 

^(DttKti:S-^v^Ti>^X^>ltLs #i'^Xc:i:fc 

70 CO 1 3 33 BP*.. jilS5aaT'{±. 0IJ^ii\ DCT^^ 

CO 1 3 43 Mi^mat. 

DCTMabTffe)n^DCT ^^gSc^^f^T^-^ t L 
T> |feeilix-^?T:-fe^ili^oa*ffly©^ffliHfiE [y] 

^O^^CDDCT^I^xl. x2. • • •wm^i:^ m 
^0:J'>y:/'^Scwl. w2. • • • OiKJ^j^^fCcfcO^S^ 

C£0«^. [y] i>:iCT'«-rci:>?)'!T'^ 

CO 1 3 53 



... (5) 

CO 1 3 73 



30 





XII 


XI 2 


•■• X1J 


x= 


X21 


X22 


■•• X2J 




, Xil 


XI2 


•■• XiJ 




Wi ' 




ECyil" 


w= 


W2 


, Y = 


E[y2] 








.Etvi]. 



XW= Y' 

^ (i^g^^epx-^yiO^WcfflV^S^^v'-^' 

fiK5)-wj{±. ^t^-r-^fo^-^cDi^oj seo^t^-x- 
a, i#e<D»epx-^f^«L, tjeox, e [yi] 
(5) ©;feia{c«jttsy«, nffiy(DfS.^y \<Dvy^ 



... (6) 

fCiSlJSxl. x2, tT^IJX^fiK^x ijtD-9-7 

[0 1 3 83 ^LT> C©S?»j73S^(t«'h§^S%3S 
fflLT. 7C^Diii^^iiy^^:Jfi^/^^iME [y] ^5)<46§C 

©«^t?^SfT?iJY, tsJct/li^fflytcM-rs^ffl'JffiE 
[y] ©^Me©^-&T'^StT^JE«r. 
Cli(23 



50 
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26 





ei 






E= 




, Y= 


y2 











CO 1 3 9] 



* 



XW= Y+E 

[0 14 0] ^(Dm-^. 5t(ommmy\t.)Sih^if^mm^ 

^g/jNtc *r ^ c i: T^fe ^ c i: A^^-e ^ o 

aei . a €2 



• • • (7) 

[0 1 4 1] iAe-:>T. ±.^(D^mmm^^yfmL^] 

10 -^fm^v^\t\ KiOH^fSytcifii/^^SWilE [y] ^ 

[0 14 2] 
[^4] 



ei " +62 IX^*^ -* ^ =0 ( J =1,2, 



awj 



awj 



aei 

a wj 



J ) 



(8) 



[0 14 3] ^CT\ (7) ^?^yy^li&w 

[0 14 4] 
[1^5] 

8wi 8W2 ' Swj 

• • • (9) 

[0 1 4 5] ^ (8) ^5cfca* (9) cfcO. ^ (1 0) *^ 

[0 14 6] 
[ig(6] 

1 1 I 

Zeixii— 0. ZeiXi2— 0, •••ZeiXu— O 

M Ul i-1 

• • • (10) 

[0 14 7] ^^iC. S (7) OSM7?SStC*5tt^* 
t^-r-^^xij. ^?^yy^^wj. i!{Bil3f=^-^y i. $5J:tf 
SMei^Dga^^^r^ja-r^ii^ ^(10) A^^. :^^0<k 

[0 14 8] 
[^7] 

r I I T 1 



(ZXi2X|i)Wi+(YXi2X|2)W2+...4-(2Xj2Xu)Wj=(2Xi2yi) 

(^XjjXji)wn.{|^xuXi2)W2+. - . +( 5:xijXij)wj=( ivjjyi) 



*• • • (1 1) 

[0 14 9] i&fc. (1 1) tc^bfcIEMTJSxC^i. 
20 [IS8] 



jEXnXji 
I 



XilX|2 



30 



Z Xi2X|i 



XjjXM 



xiiyi 



y X|2Xi2 

&1 



Z XuXi2 
1-1 



I 

I 

^1 



XMXiJ 



Xi2XU 



XijXiJ 



\ 



xijyi 



^0 Jc^«-r5i:> ^ 



AW= V 

• • • (12) 

[0 1 50] (1 1) tc*5tt^^iE«7?ssci. so (omrc\mM.^^^tx\ *«>s-c^^?^y>^^S!twjo 
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2) ^^hjvmc-o\,^xm<!itX' (fiu s (i 

2) ^«?<{C«. ^(12) (Cfctt5fi=5>JA*<IEMiJT'* 

§o ^43. it (1 2) ^^<{£:fefcoTli> «^iJ^tf. ffl 
ttBLw (6auss-Jordan©?N*J*) d i:*^ 

[0 15 1] a±OJ:^{i:LT> «m^ y7°^?Swj 

wj^fflv\ (5) tciO, TcOiB^tf ytcifiv^^iRI 
igE [y] **46S^S'ma«rfT5©*^)S^®ST'a5 

-So 

CO 1 5 2] 0 1 8 l^±(DJ;3^i'5X5^-«®/SM 
^gp 3 2 O^fig^iJ^S L T V ^ ^ o 

CO 1 5 33 mjEiman^s 1 7!)^^m;'3-r^8 x stoy^D 
^ ^ X ^ yttmiiiss 4 2 <k 3 tc:& o T 

(/-"So -20 

CO 1 5 4] ^iSiJ^-y7'tttU|5lgS4 Hi. 
tx^) (WT, M"^. Blira>yiri:v>^) MS^^. 

CO 1 5 5] IP'S, ^}B'J^"yy«imiHli^4 1 m 

P-y i^cD-r^TCDD C T<?^iSj, HP^. 8X8©6 4fflO 

l/^T> |Bl-cD^SiJ^>yrA^1i^?n?.o fib, ^j»J:J'-y 
T'ti, agnail' S^§DCT«IST'«fig-r§c: 

CO 1 5 6] ^SiJ^»>y:/ttWli)K4 1 {C*3V>T#P.tl 

ii*7^n<y^;g:m^-r^^ia^{cov^ro^SiJ^-y 40 
7°. in^> 6 4n^^n^*n{COV^TtD6 4-b'y hco^ 

aij^-y:/«s iWfiisiwiHiies4 stc^^&sn^o (sl, * 

TcDH^fJioi/^Tv |B|— <D^SiJ^>yy*^<i^^n^<D 
T% H^Xti, 1 oOS^r/n-y ^lc*=fLT, l-b>yh 

CO 1 5 7] i^^x^^yymmm^4 2{±, asiHis 



If M 2002-10256 
CO 1 5 8] ^t3, MP E GJi>=i-KT'«, 

ttmiHlSS4 2{i, fe?)iS^:/n-y ^cD^ia^fiioi/^T 
ti, |Bl-(D:^^X^<y>^^«fi)c-r^o Bn^> ^-^X^-y 
:/fflffilHlliS4 2{i, fiaj^tac. ^SiJ:Sf>yrffiffi|5ISS4 Itc 

tjtt-sii^fciHiiitc, aBa^/b'«s-r^iii*:^n-y^ic 

^fiSf i) DCT:7a-y^cD8X 8<@Of '^TOD C T^^ 

wt. ^5x^-y:/i:LTam-r^o 
CO 1 5 9] cc-e, iii*:/n>y^{cS-r5^iii*^, 

(Diiii^:/n-y^;g:^7X^»-r^iii:i:^^ffiT'fe^o tit 

6 h(D^^x^-^-:^xit^<. itsmmyti-^^ 

^i'^7.^mt^rcli>(D 1 -b-y h©<>^X^'y7'^«fig 
5-<^n{i"A<, C(Dfz^. ^^X^'-y7°ttmisl^4 2 

ia«^n>y^iri:fc, ^©li«:7a-y^'^^^X:J)' 
^•r^^ctotc, ^Oiii^rn>y^{c*tJ^;-r?.DCT7n 
-y^0 6 4{@©DC T1?^t!(*at±ibT, ^^X^f^yT'i: 

CO 1 6 0] =S:fe, ^jfliJ^f>y:/-^ii^7X^f'y:/^«fiSt-r 

CO 1 6 1] ^^X^'>yyttffililK4 2lC*5V^T#e)n 
5, ag®*:/a>y^'cD^^X:Jj«yy{±, i/^X-^misl 
1^4 3{i:#t^?ti?><t3{i:^-3Tfe'9. ^^x^^mss 
4 3{±, ^^X^<yyaaililSS4 2*^e.cD^'5X^?>y7° 

^ e. ^ -7 X (CJJJST S ^ ^ X n - K%Ui*f So 
CO 16 2] CCT', i^^X^^^tT^T^SiiLTfi, 
ADRC (Adaptive Dynamic Range Coding)^^Sg 

CO 1 6 3] AORC^fflV^S:??jiT*«, ^^X^f y!/** 

fig-rsDC T#ig(*\ ADRCjQa^n, ^o^*?#p)ns 

CO 1 6 4] jS:43. Klf >y FADRCfCfeV^Tli, m^l£. 
^^X^-y y^mi^-t S D C T ^mo«;^f*MAX t M'b 

mmHijmia-sn. dr=max-min^. ft^o^mw^:?'-!' 

V^T, i'5X^f'y:/'*«ifiR-rSDCTfl^i&*^Ktr-y htc 
S«?{t^nSo BP-^. <^^X^-y7"^1#fi5c-ri>DCT 

2^X^ C«?{k) ^tiSo ^-LT, J.Xi:<0j;3{i:LT 

^^vx^T^yy^mfig-rsKify h©^DCT 

m^'OMSST'M'^fclf >y h^iJA^ ADRCn- Ki: 
If-y hADRCi!aa$nfe«-&{i:»±, ^■<^)^'^X5f>yr^^ 
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CO 1 6 5] ^fe. i7^X^m'S\^4 3{C{±, #ijK.tf. 

T0^ig{-eP^?n^ ^DCTi^iatC, KtL->y h*"fsijoa 
^5Xn-KcD^-&Ot!(ti:. (Z") I'ili? D C 

[0 16 6] tifioT, ^P'yT.'^Wm^A 3K*3V>Ttt, 

[0 1 6 73 ^mm<DmmxHi. ^^^X^y 

[0168] ^CTs *lljSS®J]^^T-(i:. i^^X^J-^SlHl 
K4 3fCt3V^T. ^5'X^?-yr^«B)c-r-i>DCT^S!(;b-' 

T^^X^a^tT3<lfc-e. i'^xa^rffiM-rSi^^fc 

[0 16 9] EP-^X 0 1 9«> 0 1 SCD^^X^mm^ 
4 3 0lifi!tfi?!l*^LTV^-5o 

[0 17 0] ^^x^-y^ti. mtimm^^s i ic^^ 

<y -f^m^t D C T ^IS^:. ^OTb^O^H^iSia^ 

[0 17 1] m-^s ut)mn^^5 1 ^^'T.^-yf 
^mj&ir^ 8 X siioD c T^^i!?^. a 2 0 fc 

^-r<l:d^4O(7)^K^&^^i^S0. SI, S2. 

[0 1 7 2] 5 H±. ■^mmmm. 

^mso, SI, S2, s3^n^'ntcot/^T, Dcrmm 

<DkC^1^(Dn.f3 <.KC^j^(D2mm PO, PI. P 
2. P3«:ia»L. i'^Xn-F^fiKlilSSS 2fctB:^f 

So 

[0 17 3] ^7X3-K^;?!t(H]SS5 2ti. W^'ji^SflHl 

K5 1 *>?)Om;'3P0, PI, P2, P3^. lafi'T-:/;!/ 
tEttaps sfciBtg^txAc. m-rsiafflTHo, th 

1, TH2, TH 3 i:^n^nj±«i!L. ^n^*n©;«c/h 
mmcm^^^^x. <^^x3-K*tH;^)-rso ep^. 

Xn-F^fig|Hli^5 2«. n.f}V0hm^THOii^];t 
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«?L. =i:(0^'m%^m.t 1 If -y h<0=i-K^f#So IrI 
^7Xn-K^^lelilS5 2t±. P 1 i: ^{fi T 

HI, ft:^P2i:Ba«TH2, mtiPitmmTHz^. 

<y h(D3-F^»So ^LT, ^'^X3-F^i5g[5I^5 
2ti. t(±£0j;3ti:LTf#P)n?) 4-OCO 1 If -y F03— 

4lf-yF©3— F (fifoT> 07!)Sl 5(Dr>^(Dl^'fn 
t)^(Dim ii@iii*7'a>y ^©^/^x^Sf^'^xn 

~\^tvxtiitir^o u^x. :^mmmmxii. as 

jii|g:/a'y^{i, 2< (= 1 6) <@cD^''7X©5-feO</^ 

•rn*Hc ^ 5 x^s^ ns c fc^ So 
[0 17 4] Bg{ix-:^;H2«ai5 5 3 ^mmmm.^ 
m s oTis s i(Dnt} p 07i;s p 3 ^n^enim-t s Kffl 

T H 07!>ST H 3 «rIE1SLTV>S„ 

[0 1 7 5] ^*5, ±ai<OJl^lcti. ^7X53-!^5aa 

^5^-^tfflV>T^'7X5^«i{iS%tT3 C i: t Rj^T-fe 

So 

20 [0 1 7 6] 0 1 8{CMt). J^±C0J;3^^'^X^®[Hl 

SS4 3*^m;^cri>^5xn-Fi±, ^ig{7^-:/;HB1igP 

4 4tC, r FU-XilLT-^-^ 5)41^0 
[0 17 7] fl^S[7"-r;H2tigP4 4{i, ±iBLfcJ;d 

:/;i'^K1«LTt5t)> i'7X^i-«|5iK4 3*^m;'a-rs^ 
^X3- Ffc^*lS-rsr F^Xft|31i^tlTV^S^?>y7' 

[0 17 8] CCT% *^i5SOJl?,«1:«, iii^:/D>y^ 

ioo^^xn-F*M#e.nSo — iiifg:/a>y^ 

ti> *iisfi©?^^"r-«, 8 X 8 laigo 6 4 ii^Tii^? 
mm'^'^X'&^o m^x. ^ist— :r;H5igsP4 4(c 

{i, locDi^^Xn-Ftc*t^£;-rSTFL'X{c^*LT, 
6 4-b>y F©^>yy<ll&*^IB1i^nT(/-So 
[0 17 9] ^iftlSI»lsl8S4 ^jB'J^'<y:/ttimilK 
4 1 A^tll;^|-rs^SiJ^'yri;. '^x-r;HattgP4 4 

40 *^Ui:'3-rs^>y^'0^t![i:^?J#b. ^©^iSiJiJ^ >y:/i: 
-yr<I^ISi:^fflv^T. (5) (c^Lfci^J^^lSiJillMt 

CD 8 X 8 mmommm^. *f/s-r s d c t :r a -y o 

(01) {i:m:^-r-So 

[0 18 0] CCX. ^SiJ^f'y:/ttttJlsliiS4 Uctsi/^T 
tt, ±^LfcJ;9tc, asiB^ra>yi^<D&iB^*^ IH 

50 Vfc&i^^-h' axr. MM. iSmffifi*- Hi: 1/^-5) 
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[0 18 1] EP^, m^it. iiga^:/n>y^cDiB^co 

111^4 5ti. iii^{ii«^r- F # i (Dmm^n^c 
[0 18 2] mwmcit. ±mLrcXoic. ^mr—-;/ 
MB^su 4 4 a, a ss^y n -y ^> ^«^-r s e 4 

fflv^T. (5) o»?niii^^m\ "to^mmn^^ 

[0 18 3] i^tc. 02 107n— ^ + — F%#«gb 
01 8©a«DC T^gigPS 2(D9!iM\Z-D\,^Xmmt 

[0 18 4] ffilEffl[i!jp»gP3 1 (0 1 ) A^m;^;-r^>^n 
•y^'i^iiCODCT^Stti, ^PJ^-y:rfflmiHlSS4 l*3cJ; 
t>*^7X^J>y7'tttHlHll^4 2fCfeV^T»^Sfi^n> ^• 
SiJ^-yrttm[El!^4 Hi. ^C{C#t^^n^DCT^ia 
©yp-y^ (DCTrn-y^/) {cj!^iS-r^iiiSg:/p 

[0 18 5] ^LT, ^'^X^<yrffltBIilSS4 2 (i. X 

4 3{cm-r?.o 

[0 18 6] ^'^X5>^lHlK4 3tt. Xv^-y^S 2 2 {C 
fcU^T. iJ^^X^f >y7'amiHl^4 2A^e)Oi77X:$f>y7" 

ff€.ns^^x=3-H«r, ^isx-r;HBiia54 4(cm 

[0 18 7]6P-^. Xr-yT'S 2 2THi, ^'•yX^^lKlH] 
i^43 (019) <D«*SllC|HlgS5 1 *V i^7X^'y:r 
^m^ir^SX 8m<DDCTmm^. 0 2O{C^Lfc4 

mmmms i*^p.^^x3-F^fiRiii^5 2fctH:ti^n 

So 

[0 18 8] ^5X3-K^fi!cIelSS5 2tt. Beffi-r- 7 
-'HEiigPS 3*^P.|i{iiTH0JbMTH 3^Bi*tBL. « 

tjmMm&5 ii}-'ih<Dmt}Pojbmp3tn'ent. mm 

TH07bMTH3^n^ni:^lt^L. ^n=€tX<OiZ'h 

[0 18 9] W±<0i5fCLTf#P>nS<^^X3-K 
i57^X^J-«|3IK4 3*^P.^Sfr-r;HEiia5 4 4{C 

5^LT. TKbXi:LT#x.e>n?)o 

[0 19 0] «i!{7"-r;HBttgi5 4 4«, ^^x^mm 

K4 3*^6©7'KPXi:LT<D^^Xn— K^SrSmfi) 
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TV-'Se 4-tr>y h<0^-y:/^IS^Sc*l±lL.. m^'rMWm 
K4 5{cHi:^f 5o 
[0 19 1] ^LT. Xx-yT'S 2 4 tCjt^. ^SiJ^>y 

JO mmm.mm^4 sicm^-^n^o 

CO 1 9 2] <icx\ *iiiSfi©jgffiT'ti. ^mmfuy 

ys 2 4<0SniS(i. aaB^:^n-y^tcot-'T. SWfc 

[0 19 3] »Slill»liISS4 Sti. Xr-'y^S 2 5 fC*3 
V^T. X7"-y:/S 2 31:«7"-:/;HB1ig|5 4 4 
t^e 4-ii^yh(D'St"yf^1&(Odt>. ^EmmKM-f^ 
20 mmULm^- F fc^^jS-r S ^ >y y^^(0-tr -y F ^grl^tf 
L, ^<D^>yy#S«0-tr-y F i:, X^^-y :/S 2 4 T^iiJ 
^ >y :/ttmisiiiS 4 1 A^p.«*&^ns^aiJ^f>y::^i:*fflv^ 
■r> iC (5) {c5^bfc®SiiSm*m\ iiSH^<OH* 

[0 19 4] ^LT, Xv^'y^S 2 etCjl^, ^aiJ:J'-y 

7'ttmiHii^4 Hi. j±sH*7P>vi'<o-r'^Toa^ 

XT^^y^S 2 6{C*3V^T, aSa^^P ^'Ol'^TO 

30 tifcm-^. Xx -y S 2 4 icM t) , ^S'J^' >y ::^tttB 
I5IK4 Hi, agB^:7p-y^'<oBI^<o-5^> ■^x^x 

[0 19 5] Sfc:. T.T-^yfS 2 6{Ci3l/''T, aSBI^ 

:7p>y^©-r<T©H^^> &.smmti.xmm%n^ 

tct^i^-^ntcm'^. BP^s i^Bmmyo'y^(^-t^x 

=t<Dm^mx'mi&trL:i>mmyti^y'^ (M^f^-j^^ 

&>timmf^mMZZ (01) fctH;^U iHS^^T 
[0 19 6] ^t3, ^^ISx-r;HB1«gP4 4(Ct±, feS 

B#^lfce57='-:5»i:-r-5i:i:'£>(i:. -eoB^^MPEG 
x^'rj- F Lfct©^0 1 ©B^i!aaaS<OA;^Ji: bfc 
«^©1iIEffiAPSg|5 3 1 ©m:/D^^f*x-^'i:bT. ^ 
^^!QS^tT3 c:i:tcj;0»6ns^f <y 7'^^i;(^IBm^■^i• 
Tt5<i£:^S*^feSo 

[0 19 7] ^fc, ±xEO«^fc{i, DCT:ra-yi^© 
D C T^|S(£D?^^fflV>Ti'^X^J-«^fT3 J; ^ tc bfc 

so T:/Py^(3[)7'^x-<' Ifx-f S^^bX-Jr— ;K I, 
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T-wifT-^', «?^t:xy-;l/, I. P. Btf^^^(DSiJ 

I. p. Btf^^^cDSimcjSCT*i6P.n^<li:i::& 
§0 «for^ ^■tD<fc3*^fy:r«^^«rffli/->T. DCT# 

[0 19 8] ^e>{c. i^^7.^mm!iMmit. dct{i 
®fS5aa^fijffl bT, ffliEM»mgp 2 3 om;^^ d c t 

^IStC^^-rSCltA^nlftlT'feSo fib, c(om^ic 
[0 19 9] i^fC. 02 2t±. *ie0^^)Sfflbfcffl«5a 

a^B®flfe©*Si'^mffi'Olifi)cfi?iJ^^bTV>^o ^ib\ 

Bs-r^o g^*>^ 0 2 2 cDiB^sassBti, ^uc. si» 

g§4*Wc{c^tte.n. ^2{C. A;'3iii^5i'*Tgl5 UC D 
tUg|5 2 0:/p>y^'eM^aiai5 2 1 ^fctiT^T^-re-r-c 

[0200] 01 <Ojii^^!Qia^«T«, :/n >y ^ Oi^W 

gP^^©M^i■■tS$B^ fcJ:t>":/a>y^coTi'7"-i'exi'^. 

v>-rti'£>^ MP E GT^n— Kgp 1 1 t'^mts-t^mmmti' 

6)*ii>§<t3fi:^oT(/>feA\ 0 2 2 ©iii^iaS^BT' 
t±, M^^^f«43J;t^•T^■f•^'^f•rf DCT^IK*^?. 

[0 2 0 1] EP-^^ DC TS^gP 1 4{i, MP E GT^n 
-KSISI lT'i#P.tlSli^fi<orD>y<:7;g:DCTMa 

[0 2 0 2] DCT^J^gPl 4(Ct3V>Tt, ±5^ 

[0 2 0 3] j||»gg4{C{i, DCT^i^^l At'^mtlt 

imi 2*^m;b-rsDCT^i8c©:ro'y^^t.#t*e5tis 

J:3tC^:oTi3t). ill»gg4Ci, ^■n^©20©DCT 
^^(Oyu'y^:^. '2«Sfcr£;bTftnWbT, :ra-y^^ 
l?mM1^mg|52 6. Zi'X'r'Vfx-«'WtHgi52 7, t5j;a* 
ffiiE«ilP»8153 1 {c««&-rSo 
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[0 2 0 4] En^. I tr^'^-VtCOV^Tti. DCTm^ 

ftm/jffii^fbgp 1 2 *^ai;'3-r ^ D C T^^^^cora >y ^7 
tt> TcoiS^ojii^fit©:/ D >y ^ D c T saa b t, o 
x&K>. ^(DDCTm^^mDcrmm-t^cticj: 

4 ti. D c T w^^mmy^^m^it^ i 2 iy^mt}-t s d c 
T^g;(«oya>y^^, :ra 'y ^^j^ifSMi^itb 

352 6s T^x^ Vf7^-<^aiaP2 7> feJ:t>*l«IEffiftP» 
gP3 1 fCW^f^o 
70 [0 2 0 5]— P*5j;t>'Bt!i'^-V{COl/^Tti. D 

c T^ttm/jses^^tgp 1 2 *^tH:f3-r s d c T^tst© 

:/a'y^«. 7t;Oiiifl^®iiillffl'0"?^c-y ^i:^}giJiii#i: 

T. ^(DDCT^m^MDCjmmLrz(Dxi,i. jtom 
^^^ic-oi^xii. DCT^^isatH/i^a^fbgpi 2A^ 
abT»e.n5 d c j^mt^imni^xn^ti^ dot 

1 4«, M P E G -r 3- FgP 1 1 T't#e>ni)^«iJi®^^ 

m^ftapi 2*^m::'3-r^DCT^^©ya>y^i:. D 
CT^^SPi 4*^m;']-r^DCT^^i:*j!raMtL, ^® 
i^^^&nSDCTfli^iaoyn-y^^g:. :ra>y^?«[Wg: 
M«ltlia52 6. T^7^'rtr7"'<'©mS|52 7. JScttfffilE 

ffii!jn^a5 3 1 tcm-r^o 

[0 2 0 6] t^oT. iilSEgg4*'!m;'J-r5DCT^^© 

50 :/P>yi'{i, ^otf^^-\'^'-i':/fcJ:&-r (I . P. B 

{cj;»?. 7T:C»iii#©|li^ffl©>^n>y^'*M#P,nst,©i: 

[0 2 0 7] dCT'. J->Lh*^e>s 02 2T-«, MPEG 
•r 3— Kgp 1 1 MPEG -r 3— H^iQia:^f*«'ff 3 t 
(DT-fe-5it:>S«^V->o EP^s 02 2CDMP E Gf'n— F 

g|5i Hi, 3 4tcieii$txfc#ft8iii#^ffl''^ 

40 [ 0 2 0 8 ] -y ^^WSMi^ffigP 2 6 {±. rg»g§ 4 
A^m;^-r?>DCTl5^36!tcDra-yi'(cov^T, 01<d:/p 
■y^itWSII1*tBgl5 2 Uc*5ltS«^i:rai3ltcbT. M 

i/^mm^uMt^o u^x. :ra<y^i^^®M^tHgi5 2 6 

T*46P.n?.M5^-1f^«, ■^ffiOM^-e{±*<, DC 

[0 2 0 9] Ti'-r-«'trx>i'g[mai52 iascgg4*^ 
tB;b-rSDCT^8fe©:^n-yi'*'>&, ^<Dyu"j^<OT 

■r-fti. ^£D>^P>y<>tDDCT^IS<D9-^OACB!c^<D 
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a^y -^(D AC l&^(D 2 m^^Mlsb. ^(D^U i7 (DT ^ 

2 5{cm:^;-r^o 

CO 2 1 0] J,;(T. 0 2 2 oiii#MSg«T'«> 0 1 

[0 2 1 1] fflU i^»^4*^'ffiiEfflAP@gP3 1 \z.^-h 
^5=-\'^-ryfc<t6,-r> jS5DCTjas-r§c:i:fc<J:0, 

[0 2 12] ^(C. 02 3{±> *^W%3SfflLrceiM'> 

[0 2 13] CcDeiMi/X-rAti. iMfiSMe 1 *3J:t>' 
S«^S6 2*>e.«fig^n, jil«SB6 1 *^P>. MPE 

-O^f-^^^y hs CATV^. %m.m^^<0%^);VV— 
<>6 3^/l-bT, g«g«6 2tceiI^n§J:5fi::^t3 

[0 2 14] jM«gg6 1 {cti, iB#7^-^*^X:^>^n 

3— KgP? UC-KJ^a^nSo MP E Gxvn— Kg|3 7 1 
{i, ^<itc«*&$n-Siii^x-^^MP E GX>3-K 

7 2t. MUX 7 4tC«^-r^=, 

[0 2 15] xt)mm^m§(^7 zn. mp egx>=i- 
Kgi57 i*>e.£ot?F^^i:'r-^ic^^LT. mi(D 

icDsaiE{asttj0P2i:i5ia®Ma*tT</\ mi<Dmm 

W;^figg|53{cffi:t»snsoi:|Bl«©MlE««:»T, MU 

X 7 4lcm^ir^^ 

[02 16]MUX74fi. MPE Gx^-n— Kai5 7 1 

m I / F (Interface) 7 5tC«*&-r?.o ®{i I / F 7 5 
(i. MUX 7 4A^P)CD^M{L7='-^^^ ^^-yby— i'e 

3^/rLT, giiSBs 2{ce3^-r^o 

[0 2 17] ^«^S6 2 T*tt, ai« I /F 8 1 ± 

igcOi^lcLT. hy— ^' 6 3^/rLT, iMffSe 
6 1 *^P>ejM^nT< 5^«{b-r-^^S«L, DMU 
X if-^jV^flyi^V) 8 2fC#t3^-rSo DMUX8 2 

iiffii/F8 \t>p>(o^mit7'—si^. nmt'f- 

So 
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[0 2 1 8] A;'3iii^5i'*Tg|58 3«. DMUX8 2?b^e> 

[0 2 19] 4ti. m^^^s 5<Dmmc 

hrzti\\ x:timB^^s^8 3(Dmti^. dmux8 2 

[0 2 2 0] ip-^, =L-^'-h\ mi^U8 5^. -^mn(D 

mim 8 4 li. A:^jH#5)-«f.g|5 8 3 CDW;^%> D M U X 

82f^^(DmiE\mz.i:-DxmiE^-t\cmM\^. m^mm 
^mrmtjir^o u-^x. co«^. :x~mai. mm 

<DT^^'< \£'7-'<. fe§V^tijM«SB6 1 cDMP E GX 
[0 2 2 1] -73s :i.-1f*\ i^{^g|5 8 5^, itJHKO 

8 4 {±, xtimm^m^ s 3 <Dm:ti^. d m u x s 2 *^ 

20 P>©SlE{jt{c<i;oTffiIELT5aaL. «^ili^^»Tm 
[0 2 2 2] C:c7)«^. ia#S^fi8SI5 8 4li. 

pf-y-b-v' (J-;4T. as:. i«iiiMPi®il«p^>y-b-i^'i; 

v^^) a« I /F 8 1 ti:«*&-r^o afl i /f 8 1 

feP)A^Ci6#?nTV^;5^fi^B I D (Identification) 
tti>K. ^^yh'7~'i'6 3^lfn^X. il^ffiS«6 1 {C 

[0 2 2 3] mmmme ixit. mmiy? 7 5i]\ § 

fSSB 6 2 6 OiaiiiMPi^*l#t;^ -y -b- i>'fc <fc tf^is 

SB I D^sfiL. s^5afflBP7 etc-w^-r^o m^m 
•r s 3.-if (c ji* -r 5 t xmmi^x^ 

It. c(Dm^mcm-:5\,>x. mmu<Dmm<ommi^n 

40 t^n%h\^x<Dn^mi^m'T^r\.^o 

[0 2 2 4] ±^0«^tCti, Sf^g|58 5<DSfP 

J;;|>ffiIE%ffo/-cffiiiiKcDiii^coJl««, 
50 6 1 x^^t^<ox\,trs.<. §«s«6 2-e^fiK-rsc 
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[0 2 2 5] ±mi.rz—m(Dmmi,i. ^^—yyx. 

[0 2 2 6] ^il-e. 02 4«. ±5ELfc— aOJttS^ 

[0 2 2 7] yP^^Ati. :3>tra.-^r{crtM^nT 70 
V^5lS^^i^*:i:LT<0>'^-K■r^'X^' 1 0 5-^ROMl 

0 3 (C^feteS^ LTfc < C i: *^T'^ 

[0 2 2 8] fe^V^li^fc. :/D^7^At±, :7a -ytr- 
(SiiS!^) x-fX^. CD-ROM (Compact Disc Read On I 
y Memory), MO(Magneto optica I) r'l'X^', DVD(Digita 

1 Versatile Disc). ^Mx^'X^'. ¥»f*:^t'J^if 

[0 2 2 9] ^*5. rn^-^A«. ±ajLfcJ:'5:&'J A 
— /^:/;HB»lif* 1 1 1 *^P)3>tfa.-^{C'l'^'X 1 — 

fcO> LAN(Local Area Networl<). ^ >y h t V-> 

yD^"-5A^. ffiftgPl 0 8T^#L, rt«-r§/^— F 
f't-X^ 1 0 SfC'OXh— ;i/f ^ct^^-e^^o 
[0 2 3 0] 3>t!a.— CPU(Central Processing iO 
Unit) 1 0 2^i^jSJLTV>So CPU 1 0 2{C{i, /^X 1 

0 Aai;'3'f vt^^x-x 1 1 otmt^f^n 
T*5 0> cpui 0 2«, xmti-^^y'^'y^-T. i i o^ 

^l?T-«^«n5A:^gp 1 0 7*^ai{'^^^nsc: fctc* 
K>^'^t'^Xt3-^n^t. ^n(cL/i*'5oT, ROM (Read 0 
nly Memory) 1 0 3 fCtSffl^nTl^^T'ai^^ A^^fT 
-r-So fei)VHi. Sfc. CPUl 0 2t±> >'N— F-r-i-Xi^ 

1 0 5(ctS*fl^nTV^sya^7A. «MSb<«:*."y 

Fx-f X^ 1 0 5tc-Yvx h— ;l/^tifc::'"oy^A, ^ 

fcti F^-fy 1 0 9 icmm^nrcv A-/^^;ne^j®<* 

1 1 l*>?)^*^W^tlT/N— Fx-rXi^ 1 0 SfC'TVX . 
h— ;l'^nfc:/n^^A^, RAM (Random Access Memor 
y) 1 0 4tCP-FLT^tT-r^o CtltCiO. CPU 1 0 

5o ^LT. cpul 0 2«. ^coiaai^s^x ^^^s^c^^:^ 

CT. A(±J;'3'r>^5?:7i-X 1 i o^/1-LT. 

LCO(Liquid Crystal Display)-^X tf— AUT-^fig^ n 50 
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jMfi, ^e>ti:ti. /N-Fx-rX^ 1 0 5{ctB®*^i± 
5o 

[0 2 3 1] CCT\ *H^lffl«(i:*5(/^T, nvtfj.-^? 

[0 2 3 2] ^fc, yP^'vAti. 1 cDH^tr^i-^tC 

[0 2 3 3] *:fe> 2|i:^<DJg^T'«> MP E Gx>n 
- FS nfciI{t^«W^Jl^^*t*i: L^c*V 

^©fte. 7'P>y^'*teT«^jS-rscfc{ciOi 

^n- Y^titmm^m.mr^m^\.cm^>:^mx&^o 

[0 2 3 4] 

[0 2] 0 1 (Dmmmmmm<omm^mm-t^yu—^ 
[0 3] 7a-y^'i^i?©MMmgi5 2 1 ©saa^uiwr^ 

[04] MPEG(i:t5lt?)7^— ADCT^r— Fi:71' 
— ;l/ F D C T F«v ^ p 7"P -y *^t"0T-fe So 

[0 5] 7'p>y^'^wgsMi^tHgi5 2 1 ©^aa^iKwrs 
[0 6] ^p y i^^^mmmm^ 2 1 ©aia^ittwr 5 
[0 7] ray ^m^&Mmm^ 2 1 (omm^mm-r?* 
[0 8] 7p -y i'mnmrn^iau 2 1 ©saa^ittRa-r s 
[0 9 ] mmimm^ 2 3 (Dmm^mm-r?,fcit<omx 
[010] i«iEfits[aiaP2 3<D!&m^mm-r?>rctt><om 
[011] t«iE{a»maP2 3oiffla*5tt^-rsfc46o0 
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[012] ^m&m^2 somm^mm-r^rcuxomr'^ 

[0 14] mm&m^z 5<Dmm^mmt:i,rc>i><DmT 
[015] miEmtam^3 i<Dmm^mm-r^tcib(oEi 

[016] *fffil^#{cj;;§.5/5a.b->'a>'Sigm^^ 
[017] *{mB^^{C i ^ -> 5 ^ U- 3 y^m^S^ 

[01 8] ^DCT^m^3 2<Dmi&m^^f:ruy^ 
0Ta55o 

[019] i/^x^mm^4 3o:>m^m^^f:ftiyi7 
[0 2 0] tt;'7iii»iH]]K 5 1 (Dmm^mm-r^fctbom 

[0 2 1 ] 0 1 8 ©jfiD C T^JftSP 3 2 ©«La«:SiWr 
[0 2 2] *li^^3SfflLfciii«^Sgaom2llj!te® 
[0 2 3] *^B^^3fifflLfcejM->X'ri:»0— ^fiSOJ^ 
[0 2 4] *fgB^J&)gfflL/-c3>lf3. — :?f©— ll)!te<DJg 



-#0 



[?fF^O|fiB^] 

1 A;^iii^:9-*Tg|5, 2 SffiiEfii»aigP, 3 IB 
«W«lfiggP. 4 mn^. 11 MPEGT^n-F 

gi5. 12 DCT^Mmmymm^im, 13 ■9--r 

F't'>7;t;<-v'3 >'amgi5. 14 DCT^^gP. 

2 1 ra>y^i^W©M1^aa5. 22 Ti'-ri-e 
"r^Wm^. 2 3 ffliiE^i^maP. 2 4 DCT^^ 
gi5. 2 5 iSJi^fgMaP. 2 6 >^a<y^^^lSM1^ 
m^, 2 7 T^-t"^ tr-r-i'WaigP, 3 1 WlEffi 

10 tam^, 3 2 335DCT^^^a5. 3 3 tiiijmmif 

^gp, 3 4 3 5 if^^-vSS^SP. 

4 1 ^-SiJ^^yytttblHlSS, 4 2 ^'^7>i5'<yya 
tblHlgS, 4 3^7X53-«[HlgS, 4 4 fl^Sr— 
KligP. 4 5«Sirg»lHlSS, 5 1 tt:'7ig^lHlSS. 
5 2 ^7X3-F^fiR|UgS. 5 3 mmy'-yjHi 
HgP. 6 1 3^«S«, 6 2 S{iSB, 6 3 
^^hU—^, 7 1 MP E Gxvn— Kgp. 7 2 

A;^(ia^5^«TgP, 7 3 SffiiEffl»tJba5. 7 4 M 

ux. 7 5 a<ii/F. 7 6 wk^mm^. s 

20 1 ®fSl/F, 82 DMUX, 83 XtlMi^-^ 

Jtffgp. 8 4 mmmm^^, s 5 ^^m, 1 0 

1 /^X. 1 0 2 CPU, 10 3 ROM, 10 4 
RAM, 105 Hr'-fX^, 106 Oit)^, 

1 0 7 A;'3g|5, 1 0 8 mm^, 10 9 

1 1 0 Aai;b-i'>'^:7x-x. i i i V 
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(54) IMAGE PROCESSING APPARATUS. IMAGE PROCESSING METHOD AND 
RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain decoded image of high-definition by easily 
reducing skewness which occurs in MPEG-encoded image and so on. 
SOLUTION: A block boundary step difference detector 21 seeks for differential 
information corresponding to the difference between the pixel value at the boundary 
of the block of interest and that at the boundary of the neighboring block adjacent to 
the block of interest A corrected value calculation part 23 obtains corrected value by 



weighting the block of interest according to the activity of the block of interest. A 
corrected value adding part 31 corrects DTC coefficient of the block of interest, 
based on the corrected value. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A pixel value [ in / it is an image processing device which processes an 
orthogonal transformation coefficient produced by blocking a picture to a block of a 
predetermined size and carrying out orthogonal transformation of each block, and / a 
boundary of said block ], An image processing device provided with a difference 
information calculating means which searches for difference information 
corresponding to difference with a pixel value in a boundary of a contiguity block 
which is a block which adjoins the block, and a correction information calculating 
means which searches for correction information used for amendment of said 
orthogonal transformation coefficient based on said difference information. 
[Claim 2]The image processing device according to claim 1 . wherein said difference 
information calculating means searches for said difference information using a pixel 
value acquired by carrying out inverse orthogonal transformation of the orthogonal 
transformation coefficient of said block. 

[Claim 3]The image processing device according to claim 1, wherein said difference 
information calculating means searches for said difference information using an 
orthogonal transformation coefficient of said block. 

[Claim 4]The image processing device according to claim 1 , wherein said correction 
information calculating means searches for said correction information by performing 
predetermined weighting from said difference information. 

[Claim 5]The image processing device according to claim 4, wherein said correction 
information calculating means searches for said correction information by performing 



weighting based on said activity from said difference information by having further an 
activity detection means to detect an activity of said block. 

[Claim 6]The image processing device according to claim 1 having further a correcting 
means which corrects said correction information. 

[Claim 7]The image processing device according to claim 6, wherein said correcting 
means corrects said correction information by reducing a high frequency component 
of said correction information. 

[Claim 8]The image processing device according to claim 6 when said correction 
information is an orthogonal transformation coefficient, wherein said correcting means 
corrects said correction information by setting to 0 a high order thing of an orthogonal 
transformation coefficient which is said correction information. 

[Claim 9]The image processing device according to claim 8, wherein it has further an 
activity detection means to detect an activity of said block and said correcting means 
determines what is set to zero among orthogonal transformation coefficients which 
are said correction information based on said activity. 

[Claim 10]When an orthogonal transformation coefficient of said block is quantized, 
said correcting means, The image processing device according to claim 8 determining 
what set to zero among orthogonal transformation coefficients which are said 
correction information based on a quantizing scale used when quantizing an 
orthogonal transformation coefficient of said block. 

[Claim ll]The image processing device according to claim 6 when said correction 
information is an orthogonal transformation coefficient, wherein said correcting means 
corrects said correction information by performing predetermined weighting to an 
orthogonal transformation coefficient which is said correction information. 
[Claim 12]The image processing device according to claim 11. wherein said correcting 
means performs weighting based on a degree of the orthogonal transformation 
coefficient to an orthogonal transformation coefficient which is said correction 
information. 

[Claim 13]When an orthogonal transformation coefficient of said block is quantized, 
said correcting means. The image processing device according to claim 1 1 performing 
weighting based on a quantization table used when quantizing an orthogonal 
transformation coefficient of said block to an orthogonal transformation coefficient 
which is said correction information. 

[Claim 14]The image processing device according to claim 1 having further a 
compensation means which amends an orthogonal transformation coefficient of said 
block by said correction information, and outputs an amendment orthogonal 
transformation coefficient, and a conversion method which changes said amendment 
orthogonal transformation coefficient into a pixel value. 

[Claim 15]The image processing device according to claim 14, wherein said 
compensation means obtains an amendment orthogonal transformation coefficient by 



adding or subtracting an orthogonal transformation coefFicient which is said correction 
information to an orthogonal transformation coefficient of said block. 
[Claim 16]The image processing device according to claim 14 carrying out inverse 
orthogonal transformation of the orthogonal transformation coefFicient of said block, 
and having further a decoding means which decodes an image using the 
inverse-orthogonal-transformation result and an estimated image obtained by 
carrying out the motion compensation of the predetermined image comparison. 
[Claim 17]The image processing device according to claim 16 obtaining said estimated 
image by said decoding means's using as an image comparison a picture which 
comprises a pixel value which said conversion method outputs, and performing a 
motion compensation. 

[Claim 18]A pixel value [ in / it is an image processing method which processes an 
orthogonal transformation coefficient produced by blocking a picture to a block of a 
predetermined size and carrying out orthogonal transformation of each block, and / a 
boundary of said block ], A difference information arithmetic step which searches for 
difference information corresponding to difference with a pixel value in a boundary of a 
contiguity block which is a block which adjoins the block, An image processing method 
having a correction information arithmetic step which searches for correction 
information used for amendment of said orthogonal transformation coefficient based 
on said difference information. 

[Claim 19]Image Processing Division which processes an orthogonal transformation 
coefficient produced by blocking a picture to a block of a predetermined size and 
carrying out orthogonal transformation of each block, A pixel value [ in / it is the 
recording medium with which a program made to perform to a computer is recorded, 
and / a boundary of said block ], A difference information arithmetic step which 
searches for difference information corresponding to difference with a pixel value in a 
boundary of a contiguity block which is a block which adjoins the block, A recording 
medium, wherjein a program provided with a correction information arithmetic step 
which searches for correction information used for amendment of said orthogonal 
transformation coefficient is recorded based on said difference information. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention about an image processing device, an image 
processing method, and a recording medium. It is related with the image processing 
device which enables it to reduce easily distortion especially produced in the picture 



by which MPEG (Moving Picture Experts Group) coding was carried out, for example, 

an image processing method, and a recording medium. 

[0002] 

[Description of the Prior Art]For example, to the decoded image produced by carrying 
out MPEG decoding of the image data encoded based on the standard of MPEG1 or 2 
grades (MPEG encoding). It originates in a DOT (Discrete Cosine Transform) 
coefficient being quantized in the case of MPEG encoding, and distortion of various 
kinds, such as block distortion, occurs. 

[0003]That is, if a DOT coefficient is quantized, the discontinuous level difference by 
the part being lost, the pattern of the block which is a unit which performs DOT 
processing being simplified, and a pixel value turning into a greatly different value in an 
adjoining block will appear, but this is called block distortion. 

[0004]Block distortion is not avoided by encoding of the MPEG system of carrying out 
DOT processing of the pixel of a block unit, and quantizing. 

As long as the video stream by which MPEG encoding was carried out is decoded 
based on the standard of MPEG, it generates not a little. 

If block distortion is conspicuous especially in a flat picture and a compression ratio is 
made high, it will appear notably (if a quantizing scale is enlarged). 
[0005]Then, for example, in republication patent W098 / 54892 grades. About the 
decoded image produced by carrying out MPEG decoding, the position of the boundary 
of a block is judged, the level difference of the pixel value generated on the boundary 
is detected, and the method of reducing the level difference by operating the pixel 
value near a block border is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in an MPEG encoder about P 
(forward prediction coding) picture or B (both-directions prediction coding) picture. 
By using as an image comparison the picture by which was already encoded and local 
decoding was carried out, DOT processing is carried out and difference (prediction 
residual) with the estimated image obtained by giving a motion compensation to the 
image comparison is quantized. Therefore, although P picture and B picture use the 
already decoded picture as an image comparison and an MPEG decoder is also 
decoded by adding the estimated image obtained by giving a motion compensation to 
the image comparison, and its prediction residual. The boundary of the block of the 
image comparison which moves by the motion compensation performed in an 
above-mentioned method when obtaining an estimated image needed to be pursued 
by performing motion detection about the image comparison, and it was troublesome. 
[0007]Although it is necessary in the motion detection to obtain the same motion 
vector as the motion vector detected with the MPEG encoder, Even if it performs 
motion detection using an image comparison, i.e., the picture decoded by the MPEG 
decoder, The block distortion which could not always detect the same motion vector 



as having been detected with the MPEG encoder, and has been produced in the image 

comparison in this case will appear in the picture decoded using the estimated image 

obtained by giving a motion compensation to that image comparison. 

[0008]This invention is made in view of such a situation, reduces easily distortion 

produced in the image etc. by which MPEG encoding was carried out, and enables it to 

obtain a high-definition decoded image by this. 

[0009] 

[Means for Solving the Problem]This invention is characterized by an image 
processing device comprising the following. 
A pixel value in a boundary of a block. 

A difference information calculating means which searches for difference information 
corresponding to difference with a pixel value in a boundary of a contiguity block 
which is a block which adjoins the block. 

A correction information calculating means which searches for correction information 
used for amendment of an orthogonal transformation coefficient based on difference 
information. 

[0010]This invention is characterized by an image processing method comprising the 
following. 

A pixel value in a boundary of a block. 

A difference information arithmetic step which searches for difference information 
corresponding to difference with a pixel value in a boundary of a contiguity block 
which is a block which adjoins the block. 

A correction information arithmetic step which searches for correction information 
used for amendment of an orthogonal transformation coefficient based on difference 
information. 

[001 1]A difference information arithmetic step which searches for difference 
information corresponding to difference of a pixel value [ in / in a recording medium of 
this invention / a boundary of a block ], and a pixel value in a boundary of a contiguity 
block which is a block which adjoins the block, Based on difference information, a 
program provided with a correction information arithmetic step which searches for 
correction information used for amendment of an orthogonal transformation 
coefficient is recorded. 

[001 2]In an image processing device of this invention, an image processing method, 
and a recording medium. Difference information corresponding to difference of a pixel 
value in a boundary of a block and a pixel value in a boundary of a contiguity block 
which is a block which acUoins the block is searched for, and correction information 
used for amendment of an orthogonal transformation coefficient is searched for based 
on the difference information. 



[0013] 

[Embodiment of the Invention] Drawing 1 shows the example of composition of the 1 
embodiment of the image processing device which applied this invention. 
[0014]This image processing device decodes the image data which comprised the 
inputted image analyzer 1, the distortion correcting value calculation part 2, and the 
image reconstruction part 3, for example, was encoded based on the standard of 
MPEG1 or 2 grades. 

[0015]The inputted image analyzer 1 comprises MPEG decoding part 11, the DOT 
coefficient extraction / inverse quantization part 12, and the side information (side 
information) extraction part 1 3, There, the video stream (suitably henceforth an MPEG 
video stream) obtained by carrying out MPEG encoding of the image data is inputted, 
[0016]The decoded image which was memorized by the image memory 34 of the image 
reconstruction part 3 besides the MPEG video stream inputted into the inputted 
image analyzer 1 and in which distortion was reduced is supplied to MPEG decoding 
part 11 as an image comparison. MPEG decoding part 1 1 carries out MPEG decoding 
of the MPEG video stream supplied there, and supplies the decoded image obtained as 
a result to the block border level difference primary detecting element 21 and the 
activity calculation part 22 of the distortion correcting value calculation part 2. The 
estimated image in which MPEG decoding part 1 1 is used for decoding of P picture of 
I (intra coding) picture, P picture, and the B pictures, and B picture (the already 
decoded image is used as an image comparison, and) The picture acquired by giving a 
motion compensation to the image comparison according to a motion vector is 
supplied to the outputted image preparing part 33 of the image reconstruction part 3. 
[001 7]MPEG decoding part 1 1 receives the image comparison, using not the decoded 
image obtained by the inside but the decoded image which is supplied from the image 
memory 34 as mentioned above and in which distortion was reduced as an image 
comparison, An estimated image is obtained by giving a motion compensation 
according to the motion vector contained in an MPEG video stream. 
[0018]Therefore, the motion compensation in MPEG decoding part 11, Since it is 
carried out using the decoded image in which distortion was reduced as an image 
comparison, the block distortion produced in the image comparison can be prevented 
from appearing in the image decoded using the estimated image obtained by giving a 
motion compensation to the image comparison. That is, in MPEG decoding part 11, 
when a motion compensation generates an estimated image by using as an image 
comparison I or P picture by which MPEG decoding was carried out there, the block 
distortion produced in I or P picture used as the image comparison moves by a motion 
compensation. Although the prediction residual of P or B picture is added to the 
estimated image obtained by the motion compensation and the P or B picture is 
decoded. In the decoded P or B picture, it is distorted, and it is alike, in addition the 
distortion in a prediction residual in an estimated image also appears, and detection of 



the distortion [ itself] becomes difficult at it. On the other hand, MPEG decoding part 
1 1 receives the image comparison, using the decoded image which is supplied from the 
image memory 34 as mentioned above and in which distortion was reduced as an 
image comparison, Since a motion compensation is given according to the motion 
vector contained in an MPEG video stream, the problem of the above distortion 
detection is not produced. 

[0019]The MPEG video stream inputted into the inputted image analyzor 1 is supplied 
to DCT coefficient extraction / inverse quantization part 12. DCT coefficient 
extraction / inverse quantization part 12 extracts and carries out inverse quantization 
of the quantized DCT coefficient from the MPEG video stream supplied there, and 
supplies the DOT coefficient for every 8x8-pixel block obtained as a result to the 
correction value adder unit 31 of the image reconstruction part 3. 
[0020]The MPEG video stream inputted into the inputted image analyzor 1 is supplied 
to the side information extraction part 13. For example, the side information 
extraction part 13 is contained in the MPEG video stream supplied there, side 
informations, such as a quantizing scale, a quantization table, a DCT type, are 
extracted, and it is supplied to the distortion correcting value calculation part 2 and 
the image reconstruction part 3. That is, for example, a quantizing scale is supplied to 
the correction value adder unit 31 of the image reconstruction part 3, and a DCT type 
is supplied to the correction value adder unit 31 of the block border level difference 
primary detecting element 21 of the distortion correcting value calculation part 2, the 
activity calculation part 22, and the image reconstruction part 3. 
[0021]The distortion correcting value calculation part 2 comprises the block level 
difference primary detecting element 21, the activity calculation part 22, the 
correction value calculating part 23, the DCT transformation part 24, and the high 
region reduced part 25, The correction value used for the amendment of a DCT 
coefficient which DCT coefficient extraction / inverse quantization part 12 of the 
inputted image analyzor 1 output, and by which inverse quantization was carried out is 
computed. 

[0022]Namely. the pixel value which the block border level difference primary 
detecting element 21 makes each block a noticing block one by one about the 
decoded image of the block unit from MPEG decoding part 11. and constitutes the 
boundary of a noticing block, It calculates by referring to the DCT type to which 
difference with the pixel value which constitutes the boundary of the block which 
adjoins the noticing block is supplied from the side information department 13, and the 
correction value calculating part 23 is supplied as difference information of the 
boundary of a noticing block. 

[0023]About the decoded image of the block unit from MPEG decoding part 1 1 , while 
the activity calculation part 22 calculates the activity of a noticing block. It calculates 
by referring to the DCT type to which the activity of the block which adjoins the 



noticing block is supplied from the side information department 13. and the correction 
value calculating part 23 and the high region reduced part 25 are supplied. 
[0024]The correction value calculating part 23 receives the difference information of 
the boundary of the block from the block border level difference primary detecting 
element 21, Weighting based on the activity from the activity calculation part 22 is 
performed, and the weighting result is supplied to the DCT transformation part 24 as 
correction value used for the amendment of a DCT coefficient which DCT coefficient 
extraction / inverse quantization part 12 outputs, and by which inverse quantization 
was carried out. 

[0025]The DCT transformation part 24 performs DCT processing to the correction 
value from the correction value calculating part 23, and supplies it to the high region 
reduced part 25. That is, in drawing 1 , since the correction value which the correction 
value calculating part 23 outputs is a value (difference of a pixel value) of the space 
area, the DCT transformation part 24 is carrying out DCT processing of the correction 
value of the space area, is changed into the DCT coefficient as correction value of a 
frequency domain, and is supplied to the high region reduced part 25. 
[0026]The high region reduced part 25 corrects the DCT coefficient as correction 
value from the DCT transformation part 24 based on the activity from the activity 
calculation part 22, and supplies the correction value after the correction to the 
correction value adder unit 31 of the image reconstruction part 3. 
[0027]The image reconstruction part 3 comprises the correction value adder unit 31. 
the reverse DCT transformation part 32. the outputted image preparing part 33, the 
image memory 34, and the picture selecting part 35. Amendment based on the 
correction value which the distortion correcting value calculation part 2 outputs is 
performed to the DCT coefficient of the block unit which DCT coefficient extraction / 
inverse quantization part 12 of the inputted image analyzer 1 output, and an image is 
decoded using the DCT coefficient after the amendment. 

[0028]Namely, the correction value adder unit 31 adds the DCT coefficient of the 
block which DCT coefficient extraction / inverse quantization part 12 outputs, and the 
DCT coefficient as correction value which the high region reduced part 25 outputs 
(subtraction), thereby, amends the DCT coefficient of a block and supplies it to the 
reverse DCT transformation part 32. 

[0029]The reverse DCT transformation part 32 carries out reverse DCT processing of 
the DCT coefficient by which the block which the correction value adder unit 31 
outputs was amended, decodes the block of a pixel value, and supplies it to the 
outputted image preparing part 33. 

[0030]The outputted image preparing part 33 acquires the block of a decoded image 
by adding by referring to the DCT type for which the side information department 13 
outputs the estimated image which MPEG decoding part 1 1 outputs to the block of 
the pixel value from the reverse DCT transformation part 32 if needed. The outputted 



image preparing part 33 supplies it to the image memory 34 if needed while supplying 
the block of the decoded image to the picture selecting part 35. 

[0031 ]The image memory 34 memorizes the thing used as the image comparison for 
creating the estimated image of P or B picture among the decoded images which the 
outputted image preparing part 33 outputs. And the picture memorized by the image 
memory 34 is supplied to the picture selecting part 35 while it is read if needed and 
supplied to MPEG decoding part 11 as an image comparison. In MPEG1 or 2, since I 
picture and P picture serves as an image comparison used for creation of an 
estimated image, by this embodiment, only I picture and P picture are memorized by 
the image memory 34, and B picture is not memorized. 

[0032]The picture selecting part 35 chooses and outputs either the picture which the 
outputted image preparing part 33 outputs or the pictures which are read from the 
image memory 34 if needed. That is, in MPEG, since a decoding (encoding) order of a 
picture and a display order are not in agreement, the picture selecting part 35 chooses 
and outputs the direction which should be displayed now of the picture which the 
outputted image preparing part 33 outputs, or the pictures which were memorized by 
the image memory 34. 

[0033]In the image processing device (also setting to the image processing device of 
drawing 22 mentioned later the same) of drawing 1 , actually, although the delay in each 
block is coped with, the memory and synchronized signal for timing adjustments are 
needed, but in order to avoid that a figure becomes complicated, the graphic display is 
omitted. 

[0034]Next. with reference to the flow chart of drawing 2 , the decoding processing of 
the picture by the image processing device of drawing 1 is explained. 
[0035]If an MPEG video stream is supplied to the inputted image analyzer 1. the 
inputted image analyzer 1 will judge whether I picture serves as a decoding object now 
in Step SI. 

[0036]In Step SI, when judged with I picture serving as a decoding object now, it 
progresses to Step S2, and MPEG decoding part 1 1 carries out MPEG decoding of the 
I picture, and supplies it to the block border level difference primary detecting element 
21 and the activity calculation part 22. In Step S2, DOT coefficient extraction / 
inverse quantization part 12 from an MPEG video stream. While extracting and 
carrying out inverse quantization of the DOT coefficient by which I picture decoded by 
MPEG decoding part 1 1 was quantized and supplying the correction value adder unit 
31, The side information department 13 extracts the quantizing scale about I picture 
and DOT type which were decoded by MPEG decoding part 1 1 from an MPEG video 
stream. A quantizing scale is supplied to the correction value adder unit 31 , and a DOT 
type is supplied to the block border level difference primary detecting element 21, the 
activity calculation part 22, and the correction value adder unit 31. 
[0037]When judged with I picture not serving as a decoding object now in Step SI on 



the other hand. Namely, when a decoding object is P or B picture, progress to Step S3 
and MPEG decoding part 1 1. By reading an image comparison from the image memory 
34, and giving a motion compensation, the estimated image of P which is a decoding 
object now, or B picture is created, the outputted image preparing part 33 is supplied, 
and it progresses to step S4. 

[0038]In step 84, MPEG decoding part 1 1 . P or B picture which serves as a decoding 
object now is decoded by adding the estimated image which obtained the DCT 
coefficient by which P which is a decoding object now, or B picture was quantized at 
Step S3 to inverse quantization and the prediction residual of the pixel value which 
carries out reverse DOT processing and is acquired as a result. And MPEG decoding 
part 1 1 supplies the decoding result of this P or B picture to the block level difference 
primary detecting element 31 and the activity calculation part 22. In step S4, DCT 
coefficient extraction / inverse quantization part 12 from an MPEG video stream. 
While extracting and carrying out inverse quantization of the DCT coefficient by which 
P decoded by MPEG decoding part 1 1 or B picture was quantized and supplying the 
correction value adder unit 31, The side information department 13 extracts the 
quantizing scale about P or B picture and DCT type which were decoded by MPEG 
decoding part 1 1 from an MPEG video stream. A quantizing scale is supplied to the 
correction value adder unit 31, and a DCT type is supplied to the block border level 
difference primary detecting element 21. the activity calculation part 22, and the 
correction value adder unit 31. 

[0039]AII, after processing of Step S2 or S4 progresses to Step S5, and the block 
border level difference primary detecting element 21, The pixel value which makes a 
noticing block the block of the decoded image from MPEG decoding part 1 1 one by 
one, and constitutes the boundary of a noticing block. It calculates referring to the 
DCT type to which difference with the pixel value which constitutes the boundary of 
the block which adjoins the noticing block is supplied from the side information 
department 13, the correction value calculating part 23 is supplied as difference 
information of the boundary of a noticing block, and it progresses to Step S6. 
[0040]In Step S6, the activity calculation part 22, The activity of the noticing block in 
the decoded image from MPEG decoding part 11, It calculates referring to the DCT 
type to which the activity of the block which adjoins the noticing block is supplied 
from the side information department 13. the correction value calculating part 23 and 
the high region reduced part 25 are supplied, and it progresses to Step S7. 
[0041 ]In Step S7, the correction value calculating part 23 receives the difference 
information of the boundary of the block from the block border level difference 
primary detecting element 21. The dignity based on the activity from the activity 
calculation part 22 is attached, the weighting result is supplied to the DCT 
transformation part 24 as correction value, and it progresses to Step S8. In Step S8, 
the DCT transformation part 24 performs DCT processing to the correction value 



from the correction value calculating part 23, supplies it to the high region reduced 
part 25, and he follows it to step S9. In step S9, the high region reduced part 25 
corrects the high order thing of the DCT coefficients as correction value from the 
DCT transformation part 24 based on the activity from the activity calculation part 22, 
supplies the correction value after the correction to the correction value adder unit 
31, and follows it to Step S10. 

[0042]In Step S10, it is judged whether it is I picture that the image reconstruction 
part 3 serves as a decoding object now, When it judges with it being I picture, progress 
to Step S11 and the correction value adder unit 31, Add the DCT coefficient of the 
block which DCT coefficient extraction / inverse quantization part 1 2 outputs, and the 
DCT coefficient as correction value which the high region reduced part 25 outputs, 
namely, here. The DCT coefficient as correction value which the high region reduced 
part 25 outputs is subtracted from the DCT coefficient of the block which DCT 
coefficient extraction / inverse quantization part 12 outputs, thereby, the DCT 
coefficient of a block is amended and the reverse DCT transformation part 32 is 
supplied. 

[0043]In Step SI 2. the reverse DCT transformation part 32 carries out reverse DCT 
processing of the DCT coefficient by which the block which the correction value 
adder unit 31 outputs was amended, decodes the block of a pixel value, and supplies it 
to the outputted image preparing part 33. 

[0044]When judged with I picture not serving as a decoding object now in Step SIO on 
the other hand. Namely, when a decoding object is P or B picture, progress to Step 
S13 and the correction value adder unit 31, The DCT coefficient of the block which 
DCT coefficient extraction / inverse quantization part 12 outputs like the case in 
Step SI 1 (when it is now, this DCT coefficient) what is produced by carrying out DCT 
processing of the prediction residual which is the difference of P or B picture, and an 
estimated image (remainder DCT coefficient) — it is — the DCT coefficient as 
correction value which the high region reduced part 25 outputs is added, thereby, the 
DCT coefficient of a block is amended and the reverse DCT transformation part 32 is 
supplied. 

[0045]In Step SI 4, the reverse DCT transformation part 32 carries out reverse DCT 
processing of the DCT coefficient by which the block which the correction value 
adder unit 31 outputs was amended like the case in Step SI 2. decodes the block of a 
pixel value (prediction residual), and supplies it to the outputted image preparing part 
33. and he follows it to Step SI 5. 

[0046]In Step SI 5. the outputted image preparing part 33 is adding the estimated 
image supplied from MPEG decoding part 1 1 to the block of the prediction residual 
from the reverse DCT transformation part 32. and obtains a decoded image. That is, 
since a decoding object is the picture of P or B picture by which the prediction 
residual which is a difference value with an estimated image was encoded in now. the 



block from the reverse DOT transformation part 32 is the block of the prediction 
residual. So, in Step SI 5, the image of P or B picture is decoded by adding an 
estimated image to the prediction residual. 

[0047]After Step SI 2 or processing of SI 5 all progresses to Step SI 6, and the 
outputted image preparing part 33 judges whether the image decoded now is B picture. 
[0048]When judged with the decoded image not being B picture in Step SI 6, That is, 
when the decoded image is I or P picture which can serve as an image comparison, it 
progresses to Step SI 7, and the outputted image preparing part 33 supplies the 
decoded I or P picture to the image memory 34, and makes it memorize, and he follows 
it to Step SI 8. In Step SI 8, the picture selecting part 35 chooses and outputs I or P 
picture which was memorized by the image memory 34 and which was decoded last 
time. And it returns to Step S1 and the same processing is repeated hereafter. 
[0049]In Step SI 6, when it judges that the decoded image is B picture which is not 
used as an image comparison, the outputted image preparing part 33 supplies the 
decoded B picture to the picture selecting part 35, and follows it to Step SI 9. In Step 
SI 9, the picture selecting part 35 chooses and outputs B picture which the outputted 
image preparing part 33 outputs. And it returns to Step SI and the same processing is 
repeated hereafter. 

[0050]Next, the processing in the distortion correcting value calculation part 2 and 
the image reconstruction part 3 of drawing 1 is explained in full detail. 
[0051] As mentioned above, the block border level difference primary detecting 
element 21 which constitutes the distortion correcting calculation part 2 calculates 
the difference of the pixel value which constitutes the boundary of a noticing block, 
and the pixel value which constitutes the boundary of the block which adjoins the 
noticing block, and outputs as difference information of the boundary of a noticing 
block. 

[0052]That is, the block border level difference primary detecting element 21 
calculates the difference of the pixel value of 28 which constitutes the boundary of a 
noticing block, and the pixel value which constitutes the boundary of the block which 
adjoins each four directions of the noticing block, as shown in drawing 3 . Although a 
noticing block, for example, the pixel value of most the upper left, adjoins both the 
blocks and the left blocks on a noticing block, in such a case, difference with each 
block calculates. That is, about the pixel value of most the upper left, two difference, 
difference with the pixel value of the block which adjoins upwards, and difference with 
the pixel value of the block which adjoins the left, calculates. The same may be said of 
the pixel of the upper right of a noticing block, the lower left, and the lower right. 
Therefore, in the block border level difference primary detecting element 21, the 
difference value of 32 (=8x4) individuals calculates about the pixel which constitutes 
the boundary of a noticing block. 

[0053]Although a picture is divided into the macro block which is 16x16 pixels, the 
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macro block is further divided into the block which is 8x8 pixels and DCT processing 
and quantization processing are performed by a block unit here at MPEG, As the mode 
in which carry out block division of the macro block, and DCT processing is performed, 
frame DCT mode and field DCT mode are prepared. 

[0054]Namely, for example, as shown in drawing 4 (A) now, when the line of the top 
line of a 16x1 6-pixel macro block is made into the 1st line, in frame DCT mode. When 
a luminance signal is observed, a macro block is divided into four blocks which 
comprise a frame with which the odd line and the even line were located in a line by 
turns as shown in drawing 4 (B). On the other hand, in field DCT mode, when a 
luminance signal is observed, a macro block is divided into four blocks which comprise 
the field which consists only of an odd line and an even line, as shown in drawing 4 (C). 
[0055]Frame DCT mode and field DCT mode. Changing by a macro block unit is 
possible, and it can be recognized whether MPEG encoding was carried out using 
which mode by referring to the DCT type which is one of the side informations 
included in an MPEG video stream. 

[0056]Therefore, the macro block (suitably henceforth an attention macro block) to 
which a noticing block belongs. When the DCT type in the macro block which adjoins 
the attention macro block is the same, Although it is satisfactory, when DCT types 
differ, the pixel of the block which adjoins the pixel (suitably henceforth a boundary 
pixel) which constitutes the boundary of a noticing block may not be a pixel which 
originally adjoins (it is in the state of the picture of the picture of one frame eventually, 
and is a pixel not adjoining). 

[0057]Then, in order that the block border level difference primary detecting element 
21 may calculate difference with the pixel which originally adjoins a boundary pixel, As 
mentioned above, with reference to the DCT type supplied, from the side information 
department 13 by this. An attention macro block and the macro block which adjoins it 
recognize by any MPEG encoding shall be carried out between frame DCT mode or 
field DCT mode, for example, calculates difference with the boundary pixel of a 
noticing block as follows. 

[0058]That is, as shown in drawing 5 now, while expressing an attention macro block 
as MBn, moreover, the bottom expresses the macro block which adjoins the left as 
MBg. MBd, and MBl. respectively. For example, it is considered as the thing which 
constitute macro block MB^ and for which the i-th block is expressed as B^h in order 
of a raster scan among four blocks. Suppose that block B^-i of the upper left is a 
noticing block among four block B^h which constitutes attention macro block MB^. 
Bn-2' Bn-3» Bn-4. 

[0059]So that it may be shown in now, for example, drawing 5 , and attention macro 
block MBn, When each of macro block MBy. MBq, and MBl is in frame DCT mode, on 
noticing block B^-i and in the bottom, moreover about the boundary pixel of the left 
and each right, difference with the pixel which adjoins the left and the right is taken 



[ the bottom ]. 

[0060]That is, about each boundary pixel on noticing block B^-i. difference with each 
pixel of the 8th line of block 8^.3 at the lower left of macro block MB^ which adjoins on 
attention macro block MB^ is taken. About a lower boundary pixel, difference with 
each pixel of the 1st line of block 6^.3 at the lower left of attention macro block MB^, is 
taken. About a left boundary pixel, difference with each pixel of the last of the 1st 
thru/or the 8th line of block Bl-2 at the upper right of macro block MBl (the 8th row) 
which adjoins the left of attention macro block MB^ is taken. About a right boundary 
pixel, difference with each pixel of the head of the 1 st thru/or the 8th line of block B^-z 
at the upper right of attention macro block MB^ (the 1st row) is taken. 
[0061] Next, as shown in drawing 6 , attention macro block MB^ is in field DCT mode, 
for example, When each of macro block MB^^, MB^, and MBl in frame DCT mode, 
First, block Bn-z which adjoins the right of noticing block 8^-1. It is the block which 
constitutes attention macro block MB^. therefore since noticing block B^-i and block 
Bn-2 which adjoins the right have the same line structure, about the boundary pixel on 
the right of noticing block B^-i, difference with the pixel of the right-hand is taken. 
That is. about a right boundary pixel, difference with each pixel of the head of the 1 st 
thru/or the 8th line of block 6^,-2 at the upper right of attention macro block MB^ is 
taken. 

[0062] About each boundary pixel on noticing block B^-i, difference with each pixel of 
the 7th line of block 6^.3 at the lower left of macro block MBy which adjoins on the 
pixel which adjoins on it, i.e., attention macro block MB^,, is taken. 
[0063]About the boundary pixel on the left of noticing block B^-i, About each of the 
boundary pixel of the 1st thru/or the 4th line. Difference with each pixel of the last of 
the 1st of block Bl.2 of the upper right which constitutes macro block MB^ on the left 
of attention macro block MB^, 3, and 5 or 7 lines is taken. About each boundary pixel 
of the 5th thru/or the 8th line, difference with each pixel of the last of the 1st of block 
Bl-4 of the lower right which constitutes macro block MB^ on the left of attention 
macro block MB^, 3, and 5 or 7 lines is taken. 

[0064]About each boundary pixel under noticing block B^-v difference with each pixel 
which constitutes the 1 st line of block B^^ of the upper left which constitutes macro 
block MBo which adjoins under attention macro block MB^ is taken. 
[0065]Next. as shown in drawing 7 , attention macro block MB^, is in frame DCT mode, 
for example. When each of macro block MB^. MBp. and MBl is in field DCT mode. Since 
noticing block B^-i and block 6^,-2 which adjoins the right have the same line structure 
like the case in drawing 6 . about the boundary pixel on the right of noticing block B^-,. 
difference with the pixel of the right-hand is taken. That is, about a right boundary 
pixel, difference with each pixel of the head of the 1st thru/or the 8th line of block 8^-2 
at the upper right of attention macro block MB^ is taken. 

[0066] About each boundary pixel under noticing block 8^-1. difference with each pixel 



of the 1 St line of block 6^.3 of the pixel which adjoins the bottom of it. i.e., the lower 
left of attention macro block MBn, is taken. 

[0067]About the boundary pixel on the left of noticing block 6^,-1, About each 
boundary pixel of the 1st [ the ], 3. and 5 or 7 lines. Difference with each pixel of the 
last of the 1 st thru/or four lines of upper right block Bl-2 which constitutes macro 
block MBl on the left of attention macro block MB^ is taken. About each boundary 
pixel of the 2nd, 4. and 6 or 8 lines, difference with each pixel of the head of the 1st 
thru/or four lines of lower right block Bl-4 which constitutes macro block MBl 
left of attention macro block MB^, is taken. 

[0068]About each boundary pixel on noticing block Bn_i. difference with each pixel 
which constitutes the 8th line of block Bu.3 of the lower left which constitutes macro 
block MBu which adjoins on attention macro block MB^^ is taken. 

[0069]Next, for example, as shown in drawing 8 , when each of attention macro block 
MBn, macro block MB^ and MB^, and MBl is in field DOT mode. Since noticing block 
Bn_i and block B^-g which adjoins the right have the same line structure like the case in 
drawing 6 . about the boundary pixel on the right of noticing block 8^-1, difference with 
the pixel of the right-hand is taken. That is. about a right boundary pixel, difference 
with each pixel of the head of the 1st thru/or the 8th line of block Bn-2 a* the upper 
right of attention macro block MB^ is taken. 

[0070]About each boundary pixel on noticing block Bn-i, difference with each pixel of 
the 8th line of block By.^ at the lower left of macro block MBu which adjoins on the 
pixel which adjoins on it, i.e., attention macro block MB^. is taken. 
[0071]About each boundary pixel on the left of noticing block B^-v difference with 
each pixel of the last of the 1 st thru/or the 8th line of upper right block Bl.2 which 
constitutes macro block MBl ^^e left of attention macro block MB^ is taken. 
[0072]When MBy, MBl, and MBo are DOT types different, respectively, it becomes 
drawing 5 . 7 or drawing 6 , and the combination of 8. 

[0073]About each boundary pixel under noticing block B^-v difference with each pixel 
which constitutes the 1 st line of block Bq_^ of the upper left which constitutes macro 
block MBp which adjoins under attention macro block MB^ is taken. 
[0074]As mentioned above, the block border level difference primary detecting 
element 21, By referring to the DOT type supplied from the side information 
department 13. an attention macro block. The line structure of the block which 
constitutes the macro block which adjoins it is recognized, difference with the pixel 
which originally adjoins the boundary pixel about the boundary pixel of a noticing block 
is calculated, and difference information is acquired. 

[0075] Next, processing of the activity calculation part 22 which constitutes the 
distortion correcting value calculation part 2 of drawing 1 is explained. 
[0076]The activity calculation part 22 calculates the activity about the block of the 
pixel value supplied from the MPEG code section 1 1. That is, if the i-th line pixel value 



of the j-th row of a block is expressed as p (i, j) now. the activity calculation part 22 
will calculate activity W^^^ of a block according to a following formula, for example. 
[0077] 

V3^=sigma(p (ij)) V(IxJHsigmap(i, j)/(IxJ)) ' ... (1) 

However in a formula (1). sigma expresses the summation which changes i and j by I 
and J from 1. and I and J express the line number and row number of a pixel which 
constitute a block, respectively. Therefore, in this embodiment, both I and J are 8. 
[0078]The activity calculation part 22 also calculates the activity of the block which 
adjoins the four directions of the noticing block, respectively while calculating an 
activity about a noticing block. Concerning [ however, ] the block with which the 
activity calculation part 22 adjoins the four directions of a noticing block, respectively. 
By referring to the DOT type supplied from the side information extraction part 1 3, the 
line structure which constitutes the block is recognized and an activity is calculated 
about a noticing block and the block of the line structure of an identical configuration. 
[0079]Namely, for example, as shown in drawing 5 , when each of attention macro block 
MBn, macro block MBu and MBp, and MBl is in frame DOT mode. The activity 
calculation part 22 the activity of the block which adjoins the four directions of 
noticing block B^-v The 1 st thru/or the 8th line of block B^-a which adjoins on noticing 
block Bn-1. respectively, According to a formula (1), it calculates from the 1 st of block 
Bn.2 which adjoins the 1st of block Bl.2 thru/or the 8th line, and the right which adjoin 
the 1st of block Bn.3 thru/or the 8th line, and the left which adjoin downward thru/or 
the 8th line. 

[0080]As shown in drawing 6 , attention macro block MB^ is in field DCT mode, for 
example. When each of macro block MBu. MBp, and MBl is in frame DCT mode, The 
activity calculation part 22 the activity of the block which adjoins the four directions 
of noticing block B^-i. Four odd lines of four odd lines of block By-i of macro block MBu. 
and block Bu-3 which adjoin on noticing block Bn-i. respectively. Four odd lines of four 
odd lines of block Bp., of macro block MBp. and block Bd_3 which adjoin downward. 
According to a formula (1), it calculates from the 1st of block B^-z which adjoins four 
odd lines of four odd lines of block Bl-2 of macro block MBl which adjoins the left, and 
block Bl-.4. and the right thru/or the 8th line. 

[0081 ]As shown in drawing 7 , attention macro block MB^ is in frame DCT mode, for 
example. When each of macro block MBy. MBp. and MBl in field DCT mode. The 
activity calculation part 22 the activity of the block which adjoins the four directions 
of noticing block Bn-i- The 5th thru/or the 8th line of the 5th [ of macro block MBu ] of 
block Bu_i thru/or the 8th line, and block B^-a which adjoins on noticing block B^-i. 
respectively. The 1st thru/or the 4th line of the 1st [ of macro block MBl 3 block 
Bl-2 thru/or the 4th line, and block Bl_4 which adjoins the 1st of block B^-a thru/or the 
8th line, and the left which adjoin downward. From the 1st of block B^-z which adjoins 
the right thru/or the 8th line, it calculates according to a formula (1). 



[0082]For example, as shown in drawing 8 , when each of attention macro block MB^. 
macro block MBy, MBp, and MBl is field DOT Mohd, The activity calculation part 22 the 
activity of the block which adjoins the four directions of noticing block B^-v The 1st 
thru/or the 8th line of block By.^ of macro block MBy which adjoins on noticing block 
Bn-1. respectively, According to a formula (1), it calculates from the 1st of block Bn-2 
which adjoins the 1st of block Bl_2 thru/or the 8th line, and the right which adjoin the 
1st [ of macro block MBp ] of block Bp., thru/or the 8th line, and the left which adjoin 
downward thru/or the 8th line. 

[0083]Next, processing of the correction value calculating part 23 which constitutes 
the distortion correcting value calculation part 2 of drawing 1 is explained. 
[0084]The correction value calculating part 23 computes correction value by 
processing the difference information of the boundary of the noticing block supplied 
from the block border level difference primary detecting element 21 based on the 
activity of the noticing block from the activity calculation part 22, and its block which 
adjoins vertically and horizontally. 

[0085]Namely, when the activity of a noticing block and the block (suitably henceforth 
a contiguity block) which adjoins it is almost equal, the correction value calculating 
part 23. Correction value which brings the pixel value of the boundary pixel of the 
noticing block and the pixel value of the contiguity block which adjoins the boundary 
pixel close to the mean value of those two pixel values is calculated. 
[0086]If the difference of the pixel value of the boundary pixel of a noticing block used 
as difference information now and the pixel value of the contiguity block which adjoins 
the boundary pixel shall be called difference pixel value, specifically, for example, The 
correction value calculating part 23 calculates correction value which brings the pixel 
value of the boundary pixel of a noticing block close to the pixel value of the contiguity 
block which adjoins the boundary pixel only 7/16 of difference pixel values, in order to 
reduce block distortion, as shown in drawing 9 (A) for example. 

[0087]About the pixel value of the contiguity block which adjoins a boundary pixel, 
when the contiguity block turns into a noticing block, correction value which amends a 
pixel value only 7/16 of difference pixel values is calculated like an above-mentioned 
case. The pixel value of the boundary pixel of a noticing block and the pixel value of 
the contiguity block which adjoins that boundary pixel in this case. Although it will be 
mutually amended so that it may approach only 7/16 of difference pixel values, 
therefore one eighth of the differences (= 2/16) of a difference pixel value arise 
between the pixel values after those two amendments. This is because the blocks are 
connected smoothly and a direction with a certain amount of difference looks natural 
among the boundary pixels of an adjoining block. 

[0088]On the other hand, when the activity of a noticing block and a contiguity block 
has a certain amount of difference, the correction value calculating part 23, 
Correction value which brings the pixel value of the block with the larger activity of 



the pixel value of the boundary pixel of the noticing block or the pixel values of the 
contiguity block which adjoins the boundary pixel close to the pixel value of the block 
with a smaller activity is calculated. 

[0089] Namely, when the activity of a noticing block and a contiguity block has a 
certain amount of difference. Since a possibility that the block with the larger activity 
of them contains the mosquito noise is high, the mosquito noise needs to prevent 
spreading to the block (block with a smaller activity) of another side (influence). 
[0090]Then, in the case where the correction value calculating part 23 has a certain 
amount of difference in the activity of a noticing block and a contiguity block, When 
the activity of the noticing block of them is larger. For example, as shown in drawing 9 
(B), the pixel value of the boundary pixel of a noticing block, Correction value which 
coincides correction value which only the part of a difference pixel value brings close 
to the pixel value of the contiguity block which adjoins the boundary pixel, i.e., the pixel 
value of the boundary pixel of a noticing block, with the pixel value of the contiguity 
block which adjoins the boundary pixel is calculated. 

[0091]The correction value calculating part 23 calculates the above correction value 
as follows, using the difference information which is a difference pixel value from the 
block border level difference primary detecting element 21. and the activity from the 
activity calculation part 22. 

[0092]Namely. as shown in drawing 10 now for example, while expressing the activity 
of a noticing block with C, Supposing it expresses with A, E, B, and D the activity of 
the block which adjoins vertically and horizontally, respectively, the correction value 
calculating part 23 will calculate the dignity Gu attached to each difference pixel value 
as difference information of the boundary of the four directions of a noticing block. Gd, 
Gl, and Gr according to a following formula. 
[0093] 

Gu=7/1 6+. (C-A)/(C+A)x1 /2+|C-A|/|G+A|x1 /1 6 

Gd=7/1 6+(C-E)/(C+E)x1 /2+|C-E|/|C+E|x1 /1 6 
Gl=7/1 6+(C-B)/(C+B)x1 /2+|C-B|/|C+B|x1 /1 6. 
Gr=7/16+(C-D)/(C+D)x1/2+|C-D|/|C+D|x1/16 ... (2) 

[0094]And as shown in drawing 1 1 . it Gu(s). Gd(s) and Gl(s), and the correction value 
calculating part 23 carries out Gr double [ of the difference pixel value as difference 
information of each boundary of the four directions of a noticing block ], and acquires 
correction value. 

[0095]The correction value calculating part 23 attaches average value with the dignity 
Gu and Gl as dignity of the difference information (for example, the difference pixel 
value of most the upper left). Similarly, every time it attaches the correction value 
calculating part 23 to the difference pixel value of most the upper right, it attaches 
[ average value with the dignity Gu and Gr / pixel value / of most the lower left / 
difference ] average value with the dignity Gr and Gd for average value with the dignity 



Gl and Gd as dignity about the difference pixel value of most the lower right, 
respectively. 

[0096]Therefore, in the correction value calculating part 23, the correction value of 
the block of 8x8 with which the difference pixel value by which dignity was given to the 
boundary part is arranged, and 0 is arranged at the remaining portion is acquired. 
[0097]Although the dignity only based on an activity is attached in an 
above-mentioned case and it was asked for correction value from difference 
information, Correction value receives difference information, when the contiguity 
block which adjoins a noticing block belongs to the macro block which is not an 
attention macro block in addition to this, for example and the quantizing scales of a 
noticing block and a contiguity block differ, Ask etc. is able to attach the dignity based 
on an activity and a quantizing scale, and to make it. 

[0098]Next, processing of the high region reduced part 25 which constitutes the 
distortion correcting value calculation part 2 of drawing 1 is explained. 
[0099]In the DOT transformation part 24, as shown in drawing 12 (A), DOT processing 
of the correction value of a block of 8x8 of the space area obtained in the correction 
value calculating part 23 is carried out, and what was made into the DOT coefficient of 
8x8 frequency domains is supplied to the high region reduced part 25. 
[0100]The high region reduced part 25 by reducing the high order thing of the DOT 
coefficients as correction value supplied there. That is, for example, as shown in 
drawing 12 ( B), by setting the thing of the 5th line of the DOT coefficients of 8x8 
pieces as correction value thru/or the 8th line and the 5th row thru/or the 8th row to 
0 etc., the correction value is corrected and the correction value adder unit 31 is 
supplied. 

[0101]Namely, if the correction value which the DOT transformation part 24 outputs is 
used for amendment of the DCT coefficient of the block which DCT coefficient 
extraction / inverse quantization part 12 outputs as it is, Only the pixel value near the 
boundary of the block is amended, but as a result, the pixel value of the boundary part 
of the block which has a steep level difference as shown in drawing 13 (A), for example 
is amended, as shown in drawing 13 (B). therefore, the boundary of a block — 
amendment before — not being conspicuous — although it becomes, since the level 
difference of the boundary part of a block is still steep, a block structure still appears 
in a decoded image. 

[0102]Then. the high region reduced part 25 corrects the correction value by reducing 
the high order thing of the DCT coefficient as correction value. When the correction 
value after such correction is used for amendment of the DCT coefficient of the block 
which DCT coefficient extraction / inverse quantization part 12 outputs. Not only 
near the boundary of the block but the pixel value of the inside is amended, and as a 
result, the pixel value of the boundary part of the block which has a steep level 
difference as shown in drawing 13 ( A), for example is amended, as shown in drawing 1 3 



(C). Therefore, since the level difference of the boundary part of a block becomes 
smooth, it can reduce enough that a block structure appears in a decoded image. 
[0103]Next. in the high region reduced part 25, it is possible to adopt methods other 
than the method of setting a high order DCT coefficient as shown in drawing 12 (B) to 
0 as a method of correcting correction value so that the high order thing of the DCT 
coefficient as correction value may be reduced. 

[0104]That is. for example, as shown in drawing 14 (A), correction value can correct 
the thing of the i-th arbitrary more than line and the i-th more than row to 0 rather 
than corrects the thing of the 5th line thru/or the 8th line and the 5th row thru/or the 
8th row to 0. And the variable i can be determined in this case based on the activity of 
a noticing block, the quantizing scale used for quantization of a noticing block, etc. 
That is, for example, only a DCT coefficient higher order when the activity of a 
noticing block is large is corrected to 0, and when the activity is small, the DCT 
coefficient of the low next can also be corrected to 0. For example, only a DCT 
coefficient higher order when the quantizing scale of a noticing block is small is 
corrected to 0, and when the quantizing scale is large, the DCT coefficient of the low 
next can also be corrected to 0. 

[0105]When determining the degree of the DCT coefficient corrected to 0 based on an 
activity, a quantizing scale, etc. of a noticing block, the lower limit of the degree can be 
set up. That is, for example, the DCT coefficient of the 4th less than line and the 4th 
less than row can carry out setting out which is not corrected to 0. In this case, the 
DCT coefficient corrected to 0 will change in the 5th line thru/or the 8th line and the 
5th row thru/or the 8th row. 

[0106]Correction value corrects the thing more than the same row and column to 0 
among the DCT coefficients of 8x8. as shown in drawing 14 (A), and also it can 
determine independently the row and column corrected to 0. 

[0107]Namely, for example, as shown in drawing 1 4 (B), when the activity of the block 
which adjoins the left and the right of a noticing block, respectively is large. Only a 
horizontal higher order DCT coefficient is corrected to 0, and when the activity of the 
block which adjoins the right and left is small, the horizontal DCT coefficient of the low 
next can also be corrected to 0. For example, when the activity of the block which 
adjoins a noticing block top and the bottom, respectively is large. Only a vertical 
higher order DCT coefficient is corrected to 0, and when the activity of the block 
which adjoins up and down is small, the vertical DCT coefficient of the low next can 
also be corrected to 0. 

[0108]For example, when the quantizing scale of the block which adjoins the left and 
the right of a noticing block, respectively is small. Only a horizontal higher order DCT 
coefficient is corrected to 0, and when the quantizing scale of the block which acUoins 
the right and left is large, the horizontal DCT coefficient of the low next can also be 
corrected to 0. For example, when the quantizing scale of the block which adjoins a 



noticing block top and the bottom, respectively is small, Only a vertical higher order 
DOT coefficient is corrected to 0, and when the quantizing scale of the block which 
adjoins the upper and lower sides is large, the vertical DCT coefficient of the low next 
can also be corrected to 0. 

[0109]When shown in drawing 14 (A) and drawing 14 (B), it is also possible to 
determine the degree of the DCT coefficient corrected to 0 based on the sum etc. of 
the activity of a noticing block, and the block which acUoins the upper and lower sides 
and the block which adjoins right and left. 

[01 10]For example, the DCT coefficient as correction value can also be corrected by 
performing predetermined weighting to the DCT coefficient. 

[01 1 1]Namely, for example, as shown in drawing 14 (C), while expressing the v-th line 
DCT coefficient of the u-th row as F (u. v), among the DCT coefficients of 8x8 as 
correction value. If the DCT coefficient as correction value after correction is 
expressing F' (u, v), for example, the DCT coefficient as correction value can be 
corrected according to either of the following two formulas. 
[0112] 

F'(u, v) =axF(u, v)/(bxu+cxv) 

F'(u, v) =axF(u, v)/root (bxu) (Mcxv) ^) 

... (3) 

However, in a formula (3), a, b, and c express the constant set up based on a noticing 
block, the activity of the block which adjoins vertically and horizontally or a quantizing 
scale, etc. 

[01 13]The DCT coefficient as correction value can also be corrected by, for example, 
performing weighting based on the quantization table used for quantization of a 
noticing block. 

[0114]Namely, in the case where the quantization table q used for quantization of a 
noticing block is a thing as shown in drawing 14 (D), for example, If the v-th line value 
of the u-th row of the quantization table q is expressed as q (u. v), for example, the 
DCT coefficient as correction value can be corrected according to a following formula. 
[0115] 

F'(u, v) =axF(u, v)/q (u. v) 
... (4) 

However, in a formula (4), a expresses the constant set up based on activities, such as 
a noticing block, etc. like the case in a formula (3). 

[0116]Next, processing of the correction value adder unit 31 which constitutes the 
image reconstruction part 3 of drawing 1 is explained. 

[0117], As the correction value adder unit 31 is shown in drawing 1 5 (A), are supplied 
from DCT coefficient extraction / inverse quantization part 1 2. By subtracting the 
DCT coefficient as correction value corresponding to a noticing block supplied from 
the high region reduced part 25 from the DCT coefficient of the noticing block 



extracted from the video stream, the DOT coefficient of a noticing block is amended 
and the reverse DOT transformation part 32 is supplied. In the reverse DOT 
transformation part 32. reverse DOT processing of the DOT coefficient of the noticing 
block after the amendment which does in this way and is supplied from the correction 
value adder unit 31 is carried out. and, thereby, the 8x8-pixel block of a space area as 
shown in drawing 1 5 (B) is acquired. 

[01 18] About P and B picture, in the case of MPEG encoding, the original picture. 
Since DCT processing is carried out and difference (prediction residual) with that 
estimated image is quantized further, all the DCT coefficients obtained as a result of 
that quantization may be set to 0, and a DCT coefficient is not included in a video 
stream in this case. In such a case, the correction value adder unit 31 subtracts 
correction value, and obtains the DCT coefficient after amendment from the 0 noting 
that all the DCT coefficients of a block are 0. 

[0119]In the above-mentioned case, in the correction value adder unit 31, correction 
value always amended the DCT coefficient of the noticing block, but. When sufficient 
image quality is obtained with the DCT coefficient of a noticing block, it is possible for 
it to be made not to amend (when block distortion etc. are not conspicuous etc.). 
[0120]That is, it is possible to judge whether the block which is a macro block unit and 
constitutes the macro block from the correction value adder unit 31, for example is 
amended based on the quantizing scale etc. which are supplied from the side 
information extraction part 13. Concrete for example, when the quantizing scale of a 
block is below a predetermined threshold (following) (when quantization is fine), The 
quantizing scale of a block is able not to amend a block but to be made to amend a 
block from a predetermined threshold in the case of size (above) (quantization is 
coarse). 

[0121]Next, drawing 1 6 and drawing 17 show the simulation result which this artificer 
performed. The portion surrounded with the quadrangle on the left-hand side of 
drawing 1 6 and drawing 17 expands a part of each picture. 

[0122] Drawing 16 shows the decoded result which decoded the picture encoded with 
the conventional MPEG system with the conventional MPEG system. Block distortion 
has appeared notably so that clearly from the expansion part shown in the left-hand 
side of drawing 16 . 

C0123] Drawing 17 shows the decoded result which decoded the picture encoded with 
the conventional MPEG system with the image processing device of drawing 1 . It turns 
out that the block distortion which has appeared in mosaic shape in drawing 1 6 is fully 
reduced so that clearly from the expansion part shown in the left-hand side of drawing 

iz. 

[0124]When a skip macro block arises, in MPEG, in P and B picture to a skip macro 
block. Since a DCT type is not added, it becomes impossible to recognize any of frame 
DCT mode or the field DCT modes the line structure of a block is in the block border 



level difference primary detecting element 21 or activity calculation part 22 grade. 
This poses a problem, when giving a motion compensation to I picture obtained in 
MPEG decoding part 11 and obtaining an estimated image, but. Since what is 
necessary is just to skip especially about a skip macro block, without processing in 
giving a motion compensation to I picture obtained by the outputted image preparing 
part 33 and obtaining an estimated image, as drawing 1 explained, a problem in 
particular is not produced. 

[0125]As mentioned above, since correction value is acquired to the difference 
information of the boundary part of a block and the correction value amended the 
DCT coefficient of the block by attaching the dignity based on an activity to it. The 
high-definition decoded image which fully reduced the block distortion which is 
especially easy to produce in a flat portion can be obtained. 

[0126]The mosquito noise generated with the block (high block of an activity) 
containing edge can be prevented from spreading to a flat block. 
[0127]The pixel value of the block (high block of an activity) which the mosquito noise 
has produced. Since it is amended so that the pixel value of a flat block (low block of 
an activity) may be approached as drawing 9 (B) explained, the mosquito noise of the 
block which the mosquito noise has produced can be made not conspicuous. 
[0128]In order that the image processing device of drawing 1 may calculate the DCT 
coefficient as correction value for removing block distortion etc. and may amend the 
DCT coefficient of a block with the correction value, Compatibility with 
MPEG-decoding which performs reverse DCT processing is high, and it is possible for 
it to include in an MPEG decoder and to be made to process in real time. 
[0129]Since correction value is generated, the difference information (i.e., the 
distortion [ in / so to speak / a block border ] itself) of a boundary part of a block, the 
effect of amendment by the correction value is hardly fundamentally influenced by the 
compression ratio at the time of MPEG encoding. 

[0130]In correction of the correction value in the high region reduced part 25, and 
amendment of the block in the correction value adder unit 31, accommodative 
distortion removal can be performed by using another quantizing scale and side 
information. That is, the grade of degradation of the image quality by a quantization 
error is guessed, and a block is amended or it can avoid carrying out according to the 
grade of the degradation by referring to the quantizing scale of a macro block by the 
correction value adder unit 31, for example, as mentioned above. 
[0131]Next, although the DCT coefficient was changed into the pixel value by 
performing reverse DCT processing to a DCT coefficient in the reverse DCT 
transformation part 32 in the image processing device of drawing 1 , In addition to this, 
conversion to a pixel value from a DCT coefficient can also be carried out by this 
applicant using the class sorting adaptation processing proposed previously, for 
example. 



[0132]Class sorting adaptation processing consists of class sorting processing and 
adaptive processing, adaptive processing is performed for data for every class part 
opium poppy and class by class sorting processing based on the character, and 
adaptive processing is a thing of the following techniques. 

[0133]That is, in adaptive processing, a DCT coefficient is decoded by the original 
pixel value by, for example, calculating the predicted value of the pixel value of the 
origin corresponding to the DCT coefficient by the linear combination of a DCT 
coefficient and a predetermined tap coefficient. 

[0134]While using a certain picture as teacher data now, specifically, for example, The 
DCT coefficient produced by carrying out DCT processing of the picture by a block 
unit is used as student data, It considers asking by the primary linearity coupled 
models to which the predicted value E [y] of the pixel value y of the pixel which is 
teacher data is specified by a set of some DCT coefficients x1, x2. and and the 
linear combination of the predetermined tap coefficient w1, w2, and ... In this case, the 
predicted value E [y] can be expressed with a following formula. 
[0135] 

E [y] =w1x1+w2x2+ (5) 

[0136]Procession Y' which becomes by the procession X which becomes by set of the 
procession W which becomes by set of the tap coefficient wj. and the student data xjj 
in order to generalize a formula (5), and set of predicted value E [yj], [Equation 1] 
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If a definition is come out and given, the following observation equations will be 

materialized. 

[0137] 

XW=Y' ... (6) 

Here, the ingredient xij of the procession X means the j-th student data in the student 
data aggregate (student data aggregate used for prediction of the teacher data yi of 
eye i affair) of eye i affair, and the ingredient wj of the procession W expresses a tap 
coefficient which a product with the j-th student data in the student data aggregate 
calculates, yi expresses teacher data of eye i affair, therefore E [yi] expresses a 
predicted value of teacher data of eye i affair, y in the left side of a formula (5) omits 
the suffix i of the ingredient yi of the procession Y, and x1 in the right-hand side of a 
formula (5), x2. and ... also omit the suffix i of the ingredient xij of the procession X. 



[0138]And it considers applying a least square method to this observation equation, 
and calculating the predicted value E [y] near the original pixel value y. In this case, 
the procession E which becomes by set of the remainder e of predicted value E [y] to 
the procession Y which becomes by set of the true pixel value y used as teacher data, 
and the pixel value y [Equation 2] 
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If a definition is come out and given, the following remainder equations will be 

materialized from an equation (6). 

[0139] 

XW=Y+E ... (7) 

[0140]In this case, the tap coefficient wj for calculating the predicted value E [y] near 
the original pixel value y is a square error. [Equation 3] 



It can ask by using the minimum. 

[0141]Therefore. it will be called an optimum value, when what differentiated the 
above-mentioned square error from the tap coefficient wj is set to 0, namely, in order 
that the tap coefficient wj which fills a following formula may calculate the predicted 
value E [y] near the original pixel value y. 
[0142] 
[Equation 4] 

... (8) 

[0143]Then, a following formula is first materialized by differentiating a formula (7) 
from the tap coefficient wj. 
[0144] 
[Equation 5] 

.... |^=x..(M1.2....,) 

... (9) 

[01 45]A formula (1 0) is obtained from the formula (8) and (9). 

[0146] 

[Equation 6] 
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...(10) 

[0147]If the relation of the student data xij in the remainder equation of an equation 
(7), tap coefficient wj, the teacher data yi, and the remainder ei is taken into 
consideration, the following normal equations can be obtained from an equation (10). 
[0148] 
[Equation 7] 
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...(11) 

[0149]The normal equations showing in an equation (11) are the procession 
(covariance matrix) A and the vector v. [Equation 8] 
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It is formula AW=v. when the vector W is defined as several 1 showed while coming out 
and giving a definition... (12) 
It can come out and express. 

[0150]Each normal equation in an equation (11) is that only a certain amount of 




number prepares the set of the student data xij and the teacher data yi. Only the 
same number as several J of the tap coefficient wj which should be calculated can be 
built, therefore a formula (12) is solved about the vector W (however, in order to solve 
a formula (12)). The optimal tap coefficient (tap coefficient which makes a square 
error the minimum here) wj with the necessity that the procession A in a formula (12) 
is Masanori can be calculated. In solving a formula (12), it is possible to sweep out and 
to. use law (elimination of Gauss-Jordan) etc. for example. 

[0151]Adaptive processing performs learning processing which calculates the optimal 
tap coefficient wj as mentioned above, and performs further prediction processing 
which calculates the predicted value E [y] near the original pixel value y by a formula 
(5) using the tap coefficient wj. 

r0152] Drawing 18 shows an example of composition of the reverse DOT 
transformation part 32 which decodes a DOT coefficient to a pixel value by the above 
class sorting adaptation processings. 

[0153]A DOT coefficient for every block of 8x8 which the correction value adder unit 
31 outputs is supplied to the prediction tap extract circuit 41 and the class tap 
extracting circuit 42. 

[0154]A block of a pixel value corresponding to a block (suitably henceforth DOT 
blocks) of a DOT coefficient with which the prediction tap extract circuit 41 is 
supplied there (a block of this pixel value) although it does not exist at a present stage, 
it assumes virtually — having (suitably henceforth a picture element block) 
consider it as a noticed picture element block, and let further each pixel which 
constitutes the noticed picture element block be a noticed picture element one by 
one at what is called the order of a raster scan, for example. The prediction tap 
extract circuit 41 extracts a DCT coefficient used for predicting a pixel value of a 
noticed picture element, and uses it as a prediction tap. 

[0155]That is, the prediction tap extract circuit 41 extracts all the DCT coefficients of 
DCT blocks corresponding to a picture element block to which a noticed picture 
element belongs, i.e.. a DCT coefficient of 64 pieces of 8x8. as a prediction tap. for 
example. Therefore, the same prediction tap is constituted from this embodiment by 
all the pixels of a certain picture element block. However, a prediction tap can be 
constituted from a different DCT coefficient for every noticed picture element. 
[0156]a prediction tap about each pixel which is obtained in the prediction tap extract 
circuit 41 and which constitutes a picture element block — that is, 64 pixels of 64-set 
prediction taps about each are supplied to the product sum operation circuit 45. 
However, what is necessary is just to supply an one-set prediction tap to the product 
sum operation circuit 45 to one picture element block actually, since the same 
prediction tap is constituted from this embodiment by all the pixels of a picture 
element block as mentioned above. 

[0157]The class tap extracting circuit 42 extracts a DCT coefficient used for class 



sorting for classifying a noticed picture element into either of some classes, and uses 
it as a class tap. 

[0158]In MPEG encoding, since DOT processing is carried out for every picture 
element block, a picture presupposes a pixel belonging to a certain picture element 
block that class sorting of all is carried out to the same class, for example. Therefore, 
the class tap extracting circuit 42 constitutes the same class tap about each pixel of 
a certain picture element block. That is, the class tap extracting circuit 42 extracts all 
the DCT coefficients of 8x8 pieces of DOT blocks corresponding to a picture element 
block to which a noticed picture element belongs as a class tap, for example like a 
case in the prediction tap extract circuit 41. 

[0159]It is equivalent to carrying out class sorting of the picture element block to 
carry out class sorting of the whole of each pixel belonging to a picture element block 
to the same class here. Therefore, it is not a 64-set class tap for [ which constitutes 
a noticed picture element block in the class tap extracting circuit 42 ] carrying out 
class sorting of 64 pixels of each. What is necessary is just to make the one-set class 
tap for carrying out class sorting of the noticed picture element block constitute, and, 
for this reason, the class tap extracting circuit 42. In order to carry out class sorting 
of the picture element block for every picture element block, a DCT coefficient of 64 
pieces of DCT blocks corresponding to the picture element block is extracted, and it 
is considered as a class tap. 

[0160]A DCT coefficient which constitutes a prediction tap and a class tap is not 
limited to a thing of a pattern mentioned above. 

[0161]A class tap of a noticed picture element block acquired in the class tap 
extracting circuit 42, The class sorting circuit 43 is supplied, and based on a class tap 
from the class tap extracting circuit 42, the class sorting circuit 43 carries out class 
sorting of the noticed picture element block, and outputs a class code corresponding 
to a class obtained as a result. 

[0162]Here, as a method of performing class sorting. ADRC (Adaptive Dynamic Range 
Coding) etc. are employable, for example. 

[0163]In a method of using ADRC. ADRC processing of the DCT coefficient which 
constitutes a class tap is carried out, and a class of a noticed picture element block is 
determined according to the ADRC code obtained as a result. 

[0164]In the K bit ADRC. the maximum MAX and the minimum MIN of a DCT 
coefficient which constitute a class tap are detected, for example, DR=MAX-MIN is 
used as a local dynamic range of a set. and re quantization of the DCT coefficient 
which constitutes a class tap is carried out to K bit based on this dynamic range DR. 
That is. out of a DCT coefficient which constitutes a class tap. the minimum MIN is 
subtracted and division (quantization) of the subtraction value is done by DR/2^ And 
a bit string which put in order each DCT coefficient of K bit which constitutes a class 
tap produced by making it above in predetermined order is outputted as an ADRC 



code. Therefore, when 1-bit ADRC processing of the class tap is carried out for 
example, after the minimum MIN is subtracted, division shall be done by average value 
of the maximum MAX and the minimum MIN, and, thereby, as for each DOT coefficient 
which constitutes the class tap, each DCT coefficient shall be 1 bit (binary-ized). And 
a bit string which put the DCT coefficient of 1 bit in order in predetermined order is 
outputted as an ADRC code. 

[01 65] Although it is possible to. also make a pattern of level distribution of a DCT 
coefficient which constitutes a class tap output to the class sorting circuit 43 as a 
class code as it is for example. In this case, supposing a class tap comprises a DCT 
coefficient of N pieces and K bit is assigned to each DCT coefficient, the number of 
cases which is a class code which the class sorting circuit 43 outputs will serve as a 
^2N> K passage, and will turn into a huge number exponentially proportional to 
number-of-bits K of a DCT coefficient. 

[0166]Therefore, in the class sorting circuit 43, after compressing the amount of 
information of a class tap by above-mentioned ADRC processing or vector 
quantization, it is preferred to perform class sorting. 

[0167]By the way. at this embodiment, a class tap comprises a DCT coefficient of 64 
pieces, as mentioned above. Therefore, for example, the number of cases of a class 
code serves as a big value called a 2^ passage also as performing class sorting by 
carrying out 1-bit ADRC processing of the class tap temporarily. 
[0168]So. at this embodiment, in the class sorting circuit 43, characteristic quantity 
with high importance is extracted from a DCT coefficient which constitutes a class 
tap, and the number of classes is reduced by performing class sorting based on the 
characteristic quantity. 

[0169]That is, drawing 1 9 shows an example of composition of the class sorting circuit 
43 of drawing 18 . 

[0170]A class tap is supplied to the electric power arithmetic circuit 51, and the 
electric power arithmetic circuit 51 divides into a thing of some spatial frequency 
bands a DCT coefficient which constitutes a class tap, and calculates electric power 
of each frequency band. 

[0171]That is. the electric power arithmetic circuit 51 is divided into the four spatial 
frequency bands SO as show drawing 20 a DCT coefficient of 8x8 pieces which 
constitutes a class tap, for example, SI, S2, and S3. 

[0172]the electric power arithmetic circuit 51 — the spatial frequency band SO, SI, 
S2, and S3 — about each, the electric power (square sum of an AC component) PO of 
an AC component of a DCT coefficient, PI, P2, and P3 are calculated, and it outputs 
to the class code generating circuit 52. 

[01 73]The class code generating circuit 52 outputs a class code based on each size 
relation [ corresponding threshold THO memorized by the threshold table storage 
parts store 53 in the electric power PO from the electric power arithmetic circuit 51, 



PI. P2, and P3, TH1 . TH2. and TH3 / respectively ]. That is. the class code generating 
circuit 52 compares the electric power PO with threshold THO, and obtains the 1-bit 
code showing the size relation. Similarly, the class code generating circuit 52 obtains a 
1-bit code about each by comparing the electric power PI, threshold TH1 and the 
electric power P2, and threshold TH2 and the electric power P3 with threshold TH3, 
respectively. And four 1-bit codes produced by making the class code generating 
circuit 52 above, For example, it outputs by arranging in predetermined order as a 
class code showing a class of a noticed picture element block of the 4-bit code 
(therefore, value of either 0 or thru/or 1 5) obtained. Therefore, in this embodiment, 
class sorting of the noticed picture element block will be carried out to either of the 
classes of a 2"^ (=16) individual. 

[0174]The threshold table storage parts store 53 has memorized the thresholds 
[ respectively / the electric power PO thru/or P3 of the spatial frequency bands SO 
thru/or S3 ] THO thru/or TH3. 

[01 75]In an above-mentioned case, a DC component of a DCT coefficient is not used 
at class sorting processing, but it is also possible to perform class sorting processing 
also using this DC component. 

[0176]A class code which returns to drawing 1 8 and the above class sorting circuits 
43 output is given as an address to the coefficient table storage part 44. 
[0177]The coefficient table storage part 44 has memorized a coefficient table in which 
a tap coefficient obtained by performing learning processing using teacher data and 
student data which were mentioned above was registered, A tap coefficient 
memorized to an address corresponding to a class code which the class sorting circuit 
43 outputs is outputted to the product sum operation circuit 45. 

[0178]Here, in this embodiment, since class sorting of the picture element block is 
carried out, one class code is obtained about a noticed picture element block. On the 
other hand, in this embodiment, since a picture element block comprises 8x8 pixels 64 
pixels, a tap coefficient of 64 sets for [ which constitutes it ] decoding 64 pixels of 
each is required for it about a noticed picture element block. Therefore, a tap 
coefficient of 64 sets is memorized by the coefficient table storage part 44 to an 
address corresponding to one class code. 

[0179]A prediction tap to which the prediction tap extract circuit 41 outputs the 
product sum operation circuit 45. Acquire a tap coefficient which the coefficient table 
storage part 44 outputs, and the prediction tap and tap coefficient are used, A linear 
prediction operation (product sum operation) shown in a formula (5) is performed, and 
a pixel value of 8x8 pixels of a noticed picture element block acquired as a result is 
outputted to the outputted image preparing part 33 (drawing 1 ) as a decoding result 
(reverse DCT result) of corresponding DCT blocks. 

[0180]In the prediction tap extract circuit 41, as mentioned above, each pixel of a 
noticed picture element block is made into a noticed picture element one by one here. 



but. The product sum operation circuit 45 processes by becoming the operational 
mode (suitably henceforth picture element position mode) corresponding to a position 
of a pixel used as a noticed picture element of a noticed picture element block. 
[0181]Namely, when the i-th pixel is expressed as pi and the pixel pi is a noticed 
picture element in order of the raster scan among pixels of a noticed picture element 
block for example, as for the product sum operation circuit 45. picture element 
position mode #i is processed. 

[01 82]As mentioned above, the coefficient table storage part 44 specifically outputs a 
tap coefficient of 64 sets for [ which constitutes a noticed picture element block ] 
decoding 64 pixels of each, but. When a set of a tap coefficient for decoding the pixel 
pi of them is expressed as Wi. the product sum operation circuit 45, When operational 
mode is picture element position mode #i, using a prediction tap and the set Wi in 
64-set tap coefficient, product sum operation of a formula (5) is performed and let the 
product sum operation result be a decoding result of the pixel pi. 
[0183]Next. with reference to a flow chart of drawing 21 . processing of the reverse 
DCT transformation part 32 of drawing 1 8 is explained. 

[0184]A DCT coefficient for every block which the correction value adder unit 31 
(drawing 1 ) outputs. In the prediction tap extract circuit 41 and the class tap 
extracting circuit 42, it is received one by one, and the prediction tap extract circuit 
41 considers a picture element block corresponding to a block (DCT blocks) of a DCT 
coefficient supplied there as a noticed picture element block one by one. 
[0185]And in Step S21. the class tap extracting circuit 42 extracts what uses a 
noticed picture element block for carrying out class sorting out of a DCT coefficient 
received there, constitutes a class tap. and supplies it to the class sorting circuit 43. 
[0186]In Step S22. using a class tap from the class tap extracting circuit 42. the class 
sorting circuit 43 carries out class sorting of the noticed picture element block, and 
outputs a class code obtained as a result to the coefficient table storage part 44. 
[0187]That is, in Step 822, the electric power arithmetic circuit 51 of the class sorting 
circuit 43 ( drawing 19 ) divides a DCT coefficient of 8x8 pieces which constitutes a 
class tap into the four spatial frequency bands SO thru/or S3 shown in drawing 20 , and 
calculates each electric power PC thru/or P3. This electric power PO thru/or P3 is 
outputted to the class code generating circuit 52 from the electric power arithmetic 
circuit 51. 

[0188]the class code generating circuit 52 reads the thresholds THO thru/or TH3 from 
the threshold table storage parts store 53 — the electric power PO thru/or P3 from 
the electric power arithmetic circuit 51 — each and the thresholds THO thru/or TH3 
— each is compared and a class code based on each size relation is generated. 
[0189]A class code produced by making it above is given from the class sorting circuit 
43 as an address to the coefficient table storage part 44. 

[0190]If a class code as an address from the class sorting circuit 43 is received, in 



Step S23, the coefficient table storage part 44 will read a tap coefficient of 64 sets 
memorized to the address, and will output it to the product sum operation circuit 45. 
[01 91] And it progresses to Step S24, and it is the order of a raster scan among pixels 
of a noticed picture element block, and the prediction tap extract circuit 41 extracts a 
DOT coefficient which still uses a pixel which is not made into a noticed picture 
element for predicting a pixel value of the noticed picture element as a noticed picture 
element, and constitutes it as a prediction tap. This prediction tap is supplied to the 
product sum operation circuit 45 from the prediction tap extract circuit 41. 
[0192]Since the same prediction tap is constituted from this embodiment by all the 
pixels of the picture element block for every picture element block, here actually. If it 
carries out only to a pixel first made into a noticed picture element about a noticed 
picture element block, to the remaining 63 pixels, it is not necessary to perform 
processing of Step S24. 

[0193]Inside of a tap coefficient which is 64 sets to which the coefficient table 
storage part 44 outputs the product sum operation circuit 45 at Step S23 in Step S25, 
A set of a tap coefficient corresponding to picture element position mode to a noticed 
picture element is acquired, product sum operation shown in a formula (5) is 
performed using a set of the tap coefficient, and a prediction tap supplied from the 
prediction tap extract circuit 41 at Step S24. and a decoded value of a pixel value of a 
noticed picture element is acquired. 

[0194]And it progresses to Step S26 and the prediction tap extract circuit 41 judges 
whether it processed considering all the pixels of a noticed picture element block as a 
noticed picture element. When judged with not having processed yet as a noticed 
picture element, in Step S26. return all the pixels of a noticed picture element block to 
Step S24, and the prediction tap extract circuit 41, The same processing is still 
hereafter repeated for a pixel which is not made into a noticed picture element as a 
noticed picture element newly in the order of a raster scan among pixels of a noticed 
picture element block. 

[0195]In Step S26, all the pixels of a noticed picture element block, When judged with 
having processed as a noticed picture element (i.e., when a decoded value of all the 
pixels of a noticed picture element block is acquired), the product sum operation 
circuit 45 outputs a picture element block (decoding block) which comprises the 
decoded value to the outputted image preparing part 33 (drawing 1) . and ends 
processing. 

[0196]To the coefficient table storage part 44, while using a certain picture as teacher 
data, It is necessary to make a tap coefficient obtained by performing learning 
processing memorize by using as student data an output of the correction value adder 
unit 31 at the time of considering what carried out MPEG encoding of the picture as 
an input of an image processing device of drawing 1 . 

[0197]In an above-mentioned case, it was made to perform class sorting only using a 



DOT coefficient of DCT blocks, but class sorting can be carried out using an activity 
of everything but a DCT coefficient, for example, the DCT blocks, an exception of a 
quantizing scale, I, P. and B picture, etc. Also in learning processing, in this case, a 
DCT coefficient, an activity, a quantizing scale, Since it is necessary to perform class 
sorting using an exception of I, P, and B picture, etc., a tap coefficient will be 
calculated according to an exception of a DCT coefficient, an activity, a quantizing 
scale, I, P, and B picture, etc. Therefore, in changing a DCT coefficient into a pixel 
value using such a tap coefficient, it becomes possible to attain high definition-ization 
of a picture which comprises the pixel value. 

[01 98]Class sorting adaptation processing can be used besides in a case of changing a 
DCT coefficient into a pixel value when [ that ] changing a pixel value into a DCT 
coefficient conversely. That is, it is possible for the DCT transformation part 24 of 
drawing 1 t o, also change an output of the correction value calculating part 23 into a 
DCT coefficient for example, using class sorting adaptation processing. However, 
while using an output of the correction value calculating part 23 as student data, it is 
necessary to perform learning processing by using as teacher data a DCT coefficient 
produced by carrying out DCT processing of that output, and to calculate a tap 
coefficient in this case. 

[0199]Next, drawing 22 shows an example of composition of other embodiments of an 
image processing device which applied this invention. About a case in drawing 1 , and a 
corresponding portion, the same numerals are attached among a figure, and, below, 
the explanation is omitted suitably. Namely, the computing unit 4 is newly formed 
[ 1 St ] in an image processing device of drawing 22 , It is newly provided in the 2nd by 
the DCT transformation part 14 at the inputted image analyzor 1, and to the 3rd. It is 
constituted like a case [ change to the block level difference primary detecting 
element 21 or the activity calculation part 22 of the distortion correcting value 
calculation part 2, and the block level difference primary detecting element 26 or the 
activity calculation part 27 is formed, respectively, and also ] in drawing 1 . 
[0200]Although each of difference information of a boundary part of a block and 
activities of a block is calculated in an image processing device of drawing 1 f rom a 
pixel value which MPEG decoding part 1 1 outputs, In an image processing device of 
drawing 22 , it asks for difference information and an activity from a DCT coefficient. 
[0201]Namely, the DCT transformation part 14 carries out DCT processing of the 
block of a pixel value acquired by MPEG decoding part 11, and supplies it to the 
computing unit 4 as a block of a DCT coefficient. 

[0202]Also in the DCT transformation part 14, it is possible to change a pixel value 
into a DCT coefficient using class sorting adaptation processing mentioned above. 
[0203]A block etc. of a DCT coefficient which the DCT transformation part 14 outputs 
to the computing unit 4. It is supplied by block of a DCT coefficient which DCT 
coefficient extraction / inverse quantization part 12 outputs, and the computing unit 4, 



A block of those two DCT coefficients is added if needed, and is supplied to the block 
border level difference primary detecting element 26, the activity calculation part 27, 
and the correction value adder unit 31. 

[0204]Namely. a block of a DCT coefficient which DCT coefficient extraction / 
inverse quantization part 1 2 outputs about I picture, Since a pixel value of the original 
picture can be acquired by carrying out DCT processing of the block of a pixel value of 
the original picture, and carrying out reverse DCT processing of the DCT coefficient, 
the computing unit 4. A block of a DCT coefficient which DCT coefficient extraction / 
inverse quantization part 1 2 outputs is supplied to the block border level difference 
primary detecting element 26, the activity calculation part 27, and the correction value 
adder unit 31 as it is. 

[0205]On the other hand, a block of a DCT coefficient which DCT coefficient 
extraction / inverse quantization part 12 outputs about P and B picture. If DCT 
processing of the difference (prediction residual) of a block and an estimated image of 
a pixel value of the original picture was carried out, therefore reverse DCT processing 
of the DCT coefficient was carried out, a pixel value of the original picture cannot be 
acquired. That is. about P and B picture, a pixel value of the original picture can be 
acquired by carrying out reverse DCT processing of the DCT coefficient produced by 
adding a block of a DCT coefficient which DCT coefficient extraction / inverse 
quantization part 12 outputs, and a DCT coefficient produced by carrying out DCT 
processing of the estimated image. Then, in this case, the DCT transformation part 14 
carries out DCT processing of the estimated image obtained by MPEG decoding part 
11, and supplies a DCT coefficient obtained as a result to the computing unit 4. And a 
block of a DCT coefficient with which DCT coefficient extraction / inverse 
quantization part 12 outputs the computing unit 4, A DCT coefficient which the DCT 
transformation part 14 outputs is added, and a block of a DCT coefficient obtained as 
a result is supplied to the block border level difference primary detecting element 26, 
the activity calculation part 27, and the correction value adder unit 31. 
[0206]Therefore, a block of a pixel value of the original picture has been acquired by 
carrying out [ that a block of a DCT coefficient which the computing unit 4 outputs is 
not based on the picture type (even if it is any of I. P and B picture) ] reverse DCT 
processing. 

[0207]Here. by drawing 22 . MPEG decoding part 1 1 does not need to perform the 
whole MPEG-decoding from the above. Namely. MPEG decoding part 1 1 of drawing 22 
just generates an estimated image by performing a motion compensation using an 
image comparison memorized by the image memory 34. 

[0208]The block border level difference primary detecting element 26 searches for 
difference information as well as a case in the block border level difference primary 
detecting element 21 of drawing 1 about a block of a DCT coefficient which the 
computing unit 4 outputs. Therefore, difference information searched for in the block 



border level difference primary detecting element 26 serves as difference of a DOT 
coefficient instead of difference of a pixel value. 

[0209]The activity calculation part 27 computes an activity of the block from a block 
of a DOT coefficient which the computing unit 4 outputs. That is, an activity of a block 
has high correlation between square sums of an AC component of the DCT 
coefficients of the block. Then, the activity calculation part 27 asks for a square sum 
of an AC component of a block of a DCT coefficient which the computing unit 4 
outputs, and outputs it to the correction value calculating part 23 and the high region 
reduced part 25 as an activity of the block. 

[0210]Hereafter. in an image processing device of drawing 22 , an image which reduced 
block distortion etc. as well as a case in drawing 1 is decoded. 

[0211]However. a block of a DCT coefficient which the computing unit 4 outputs to 
the correction value adder unit 31, Since it is that from which a block of a pixel value 
of the original picture is acquired by carrying out [ not being based on the picture 
type ] reverse DCT processing as mentioned above, even if it is not only I picture but 
P picture, and B picture, in the outputted image preparing part 33, it is not necessary 
to add an estimated image. 

[0212]Next. drawing 23 shows an example of composition of 1 embodiment of 
Transmission Systems Division which applied this invention. 

[0213]This Transmission Systems Division comprises the sending set 61 and the 
receiving set 62. and image data by which MPEG encoding was carried out is 
transmitted to the receiving set 62 from the sending set 61, for example via the 
networks 63, such as a public network, the Internet and a CATV network, and satellite 
connection. 

[0214]Image data is inputted into the sending set 61, and this image data is supplied to 
the MPEG encode part 71. The MPEG encode part 71 carries out MPEG encoding of 
the image data supplied there, and supplies coding data obtained as a result to 
MUX(multiplexer)74 with the inputted image analyzer 72. 

[0215]As opposed to coding data from the MPEG encode part 71, the inputted image 
analyzer 72 performs the same processing as the inputted image analyzor 1 of drawing 
1, and supplies the processing result to the distortion correcting value calculation part 
73. The distortion correcting value calculation part 73 performs the same processing 
as the distortion correcting value calculation part 2 of drawing 1 , acquires correction 
value same with being outputted to the image reconstruction part 3 of drawing 1 , using 
an output of the inputted image analyzor 72, and supplies it to MUX74. 
[0216]MUX74 multiplexes coding data from the MPEG encode part 71, and correction 
value from the distortion correcting value calculation part 73, and supplies 
multiplexing data obtained as a result to communication I/F(Interface) 75. 
Communication I/F75 transmits multiplexing data from MUX74 to the receiving set 62 
via the network 63. 



[0217]In the receiving set 62. communication I/F81 receives multiplexing data 
transmitted from the sending set 61 via the network 63 as mentioned above, and 
supplies DMUX(demultiplexer)82. DMUX82 divides multiplexing data from 
communication I/F81 into coding data and correction value, and coding data is 
supplied to the inputted image analyzer 83, and they supply correction value to the 
image reconstruction part 84, respectively. 

[0218]As opposed to coding data from DMUX82, the inputted image analyzer 83 
performs the same processing as the inputted image analyzor 1 of drawing 1 , and 
supplies the processing result to the image reconstruction part 84. 
[0219]The image reconstruction part 84 is processed without correction value from 
DMUX82 amending an output of the inputted image analyzor 83. or amending it 
according to operation of the final controlling element 85, and obtains and outputs a 
decoded image. 

[0220]That is, when a user does not operate the final controlling element 85 so that a 
high-definition image may be required, the image reconstruction part 84 processes an 
output of the inputted image analyzor 83, without correction value from DMUX82 
amending, and obtains and outputs a decoded image. Therefore, a user is provided 
with conspicuous decoded images, such as block distortion, in this case with a 
compression ratio of an image in an activity of an image, or the MPEG encode part 71 
of the sending set 61, etc. 

[0221 ]On the other hand, when a user operates the final controlling element 85 so 
that a high-definition image may be required, the image reconstruction part 84 amends 
and processes an output of the inputted image analyzor 83 with correction value from 
DMUX82, and obtains and outputs a decoded image. Therefore, a user is provided with 
a high-definition decoded image in which block distortion etc. were reduced in this 
case. 

[0222]The image reconstruction part 84 supplies a message (suitably henceforth a 
high-definition picture offer message) of a purport which provided a high-definition 
picture which performed amendment by correction value to communication I/F81 in 
this case. Communication I/F81 transmits the high-definition picture offer message to 
the sending set 61 via the network 63 with receiving set ID (Identification) beforehand 
given by the receiving set 62. 

[0223]In the sending set 61, communication I/F75 receives a high-definition picture 
offer message and receiving set ID from the receiving set 62, and supplies the 
accounting part 76. If the accounting part 76 has matched and managed receiving set 
ID and accounting information to a user corresponding to the receiving set ID and a 
high-definition picture offer message and receiving set ID are received, it will perform 
accounting to a user corresponding to the receiving set ID, and will update accounting 
information. To a user, billing as a remuneration to offer of a high-definition picture is 
performed based on this accounting information. 



[0224]Although a high-definition picture which performed amendment by correction 
value is provided corresponding to operation of the final controlling element 85 in an 
above-mentioned case and it was made to carry out accounting to it after that, In 
addition, it is also possible to collect a fee beforehand, to permit use of correction 
value only to a user who paid a fee, and to, provide from a user, a high-definition 
picture which performed amendment by the correction value for example. It is also 
possible to perform without collection of a fee offer of a high-definition picture which 
performed amendment by correction value. The sending set 61 does not generate but 
correction value can also be generated with the receiving set 62. 
[0225]Next, hardware can also perform a series of processings mentioned above, and 
software can also perform. When software performs a series of processings, a program 
which constitutes the software is installed in a general-purpose computer etc. 
[0226]Then, drawing 24 shows an example of composition of 1 embodiment of a 
computer by which a program which performs a series of processings mentioned 
above is installed. 

[0227]A program is recordable on hard disk [ as a recording medium ] 105, and 
ROM103 built in a computer beforehand. 

[0228]Again a program Or a floppy (registered trademark) disk. CD-ROM (Compact 
Disc Read Only Memory), It is temporarily or permanently storable in the removable 
recording media 111, such as MO (Magneto optical) disk, DVD (Digital Versatile Disc),, 
a magnetic disk, and semiconductor memory (record). Such a removable recording 
medium 1 1 1 can be provided as what is called a software package. 
[0229]Install a program in a computer from the removable recording medium 111 
which was mentioned above, and also via an artificial satellite for digital satellite 
broadcasting from a download site, Via networks [ **** / transmitting to a computer 
on radio ]. such as LAN (Local Area Network) and the Internet, It transmits to a 
computer with a cable, and in a computer, it can receive in the communications 
department 108 and a program transmitted by making it such can be installed on the 
hard disk 105 to build in. 

[0230]A computer contains CPU(Central Processing Unit) 102. Via the bus 101, the 
input/output interface 110 is connected to CPU 102 and CPU 102, If instructions are 
inputted when the input part 107 which comprises a keyboard, a mouse, a microphone, 
etc. is operated by user via the input/output interface 1 10, According to it, a program 
stored in ROM(Read Only Memory) 103 is executed. Or a program by which CPU 102 is 
stored in the hard disk 105. A program which was transmitted from a satellite or a 
network, was received in the communications department 108. and was installed on 
the hard disk 105. Or a program which was read from the removable recording medium 
111 with which the drive 109 was equipped, and was installed on the hard disk 105 is 
loaded to RAM(Random Access Memory) 104, and is executed. Thereby, CPU 102 
performs processing performed by the composition of a block diagram according to a 



flow chart mentioned above processed or mentioned above. CPU 102 the processing 
result and via the input/output interface 110 if needed. It is made to record on an 
output or transmission from the communications department 108, and also the hard 
disk 1 05 from the outputting part 1 06 which comprises LCD (Liquid CryStal Display), a 
loudspeaker, etc. 

[0231] A processing step which describes a program for making various kinds of 
processings perform to a computer in this Description here. It is not necessary to 
necessarily process to a time series in accordance with an order indicated as a flow 
chart, and a parallel target or processing (for example, parallel processing or 
processing by an object) performed individually is also included. 

[0232]A program may be processed by computer of 1 and distributed processing may 
be carried out by two or more computers. A program may be transmitted to a distant 
computer and may be executed. 

[0233]Although aimed at a case where an image by which MPEG encoding was carried 
out is decoded, in this embodiment, this invention can be adapted when decoding an 
image encoded by carrying out orthogonal transformation by a block unit in addition to 
this. 
[0234] 

[Effect of the Invention] According to the image processing device of this invention, an 
image processing method, and the recording medium, like the above. The difference 
information corresponding to the difference of the pixel value in the boundary of a 
block and the pixel value in the boundary of the contiguity block which is a block which 
adjoins the block is searched for, and the correction information used for amendment 
of an orthogonal transformation coefficient is searched for based on the difference 
information. Therefore, by amending by the correction information, block distortion etc. 
are reduced easily and it becomes possible to obtain a high-definition decoded image. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the example of composition of a 1st 
embodiment of the image processing device which applied this invention. 
[Drawing 2] It is a flow chart explaining processing of the image processing device of 
drawing 1 . 

[Drawing 3] It is a figure for explaining processing of the block border level difference 
primary detecting element 21. 

[Drawing 4] It is a figure showing the macro block in the frame DCT mode in MPEG, 
and field DCT mode. 



[Drawing 5] It is a figure for explaining processing of the block border level difference 
primary detecting element 21. 

[Drawing 6] It is a figure for explaining processing of the block border level difference 
primary detecting element 21. 

[Drawing 7] It is a figure for explaining processing of the block border level difference 
primary detecting element 21. 

[Drawing 8] It is a figure for explaining processing of the block border level difference 
primary detecting element 21. 

[Drawing 9] It is a figure for explaining processing of the correction value calculating 
part 23. 

[Drawing 10] It is a figure for explaining processing of the correction value calculating 
part 23. 

[Drawing 1 1] It is a figure for explaining processing of the correction value calculating 
part 23. 

[Drawing 1 2] It is a figure for explaining processing of the high region reduced part 25. 
[Drawing 13] It is a figure for explaining the effect by processing of the high region 
reduced part 25. 

[Drawing 1 4] It is a figure for explaining processing of the high region reduced part 25. 
[Drawing 15] It is a figure for explaining processing of the correction value adder unit 
31. 

[Drawing 1 6] It is a photograph of the intermediate floor tone displayed on the display 
in which the simulation result by this artificer is shown. 

[Drawing 17] It is a photograph of the intermediate floor tone displayed on the display 
in which the simulation result by this artificer is shown. 

[Drawing 18] It is a block diagram showing the example of composition of the reverse 
DOT transformation part 32. 

[Drawing 19] It is a block diagram showing the example of composition of the class 
sorting circuit 43. 

[Drawing 20] It is a figure for explaining processing of the electric power arithmetic 
circuit 51 . 

[Drawing 21] It is a flow chart explaining processing of the reverse OCT transformation 
part 32 of drawing 18 . 

[Drawing 22] It is a block diagram showing the example of composition of a 2nd 
embodiment of the image processing device which applied this invention. 
[Drawing 23] It is a block diagram showing the example of composition of the 1 
embodiment of Transmission Systems Division which applied this invention. 
[Drawing 24] lt is a block diagram showing the example of composition of the 1 
embodiment of the computer which applied this invention. 
[Description of Notations] 

1 The inputted image analyzer and 2 A distortion correcting value calculation part. 3 



An image reconstruction part and 4 A computing unit and 1 1 . An MPEG decoding part, 
12 DCT-coefficient extraction / inverse quantization part, and 13 A side information 
extraction part, 14 DOT transformation parts, 21 block-border level difference primary 
detecting element, 22 activity calculation parts, and 23 A correction value calculating 
part and 24. A DOT transformation part and 25 A high region reduced part and 26. A 
block border level difference primary detecting element and 27 activity calculation 
parts, 31 A correction value adder unit and 32 A reverse DOT transformation part, 33 
outputted-image preparing part and 34 image memories, 35 A picture selecting part, 
41 prediction tap extract circuits, and 42. A class tap extracting circuit and 43 class 
sorting circuits, 44 A coefficient table storage part and 45 product sum operation 
circuits, 51 electric-power arithmetic circuit and 52 A class code generating circuit, 
53 A threshold table storage parts store and 61 A sending set, 62 A receiving set and 
63 A network, 71 An MPEG encode part and 72 [ An accounting part and 81 / 
Communication I/F, 82 DMUX, and 83 / The inputted image analyzer and 84 / An 
image reconstruction part and 85 / A final controlling element and 101. ] The inputted 
image analyzer and 73 A distortion correcting value calculation part, 74MUX. and 75 
Communication I/F and 76 bus, 102 CPU, 103 ROM, 104 RAM, and 105 [ The 
communications department and 109 / A drive, 110 input/output interfaces, and 111/ 
Removable recording medium ] A hard disk and 106 An outputting part and 107 An 
input part and 1 08 



